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CLINIC OF LIEUT COL DEAN LEWTS 
USA Geni;w.i. Hospital No 23, Fort SnERiDW, Illinois 


PERIPHEIUa NERVE SURGERY 

Summary A senes of cases illustrating the common results of injury to p« 
npheral nerves and the method of ehoicc (or the correctvoO of each 
condition 

NoitEROUS problems are presented m peripheral ner\ c IcsionS 
Cases of compression by scar tissue and bony callus, partial and 
•complete anatomic mtemiptions in tthich suture can be easily 
periormed, and cases of complete division mth loss ol substance, 
tn ■which many di£Eerent methods ol repair have been attempted 
without any great degree of success, are encountered 

Case I — The first patient upon whom I shall operate was 
mounded on October 1, 1918, m the Argonne He sustained a 
gunshot wound ol the left arm and another of the right side of 
the jaw These wounds were caused by fragments of high 
-explosive The wound of the jaw was followed by hemorrhage 
into the neck causmg compression, for the relief of which trach- 
eotomy was perfonned The wound of the left arm, the scar of 
wludi jou see, was not a perforating wound, and the fragment 
of high explosive was so supetfiaal that it could be picked out 
of the wound with tissue forceps This fragment fractured the 
humerus, although it did not reach the bone 

Immediately after the patient was struck he noticed that he 
■was unable to extend the wust Inability to extend the wnst 
has persisted up to this tune There is no marked atrophy of 
the extensor muscles on the b^ol-thedorearm^but the patient 
IS unable to extend the WT3st|c5j5;|j^r^ su^ 
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found a dissociated ^nsoij S)ndnEne, and the sensoij changes 
are localized to the small area in the vreb between the thumb and 
index finger on the dorsal side 

PahiaUon of the musculo^piral nerve faiL to re\-eal a neuroma, 
although the rausculospiial nen'e can be palpated in the groove 
for a considerable di-tancc The absence of the neuroma and 
the presence of a cMupiesaon <^Tidiome ivould Tianant one m 
maLmg a diagno^ of phj’siologic rather tfiin anatomic ratenup- 
Uon The phj-siologic interruption has lasted so long that one 
la justified in cxpxismg the nerve Sar the chances of «ponlaneous 
^eco^^er3 of function are practicallj nil 

I 'Kill expose the nen-e bj an obhque inasion o^er the course 
of the musculospual nen-c, extending from aboi-e and bact 
ward, downward, and forward on the posterior and outer side 
of the arm. 

The scar of the previous wound is avxuded as the scars re- 
sultmg from gunshot wounds are apt to slough if an inoaoa is 
made which separates them from the underlying tissues 

As the dissection t> made down to the musculospual groove 
httle or no scar tissue is encountered This case differs m this 
vTn markcdlv from a number of cases m which the scar tissue 
was v’exy dense 

As the musculospual nervT is exposed at the lower end of 
the musculospual groov'c it is found to be compressed by a neiy 
dcbcate piece of connective tissue (Fig 2 j 7) The constricting 
band is orcular and the diameter of the ntn-c is reduced almost 
one-half by this dchcate constncting band It seems almost as if 
a fine suture had been tied about the nerve at this point. As I 
divide the constricting band and lift the nen^ out of its bed I 
am struck by the fact that there is no anatomic change m the 
nerve except the reduction m diameter by about one-half The 
constricted aiea is, howev-er soft, and on the proiunal side of 
the constnctioa no neuroma is found. There is no acatnoaJ 
m the nerv-e at any* pomt It is quite evident from these 
findings that we are dealing with a case of simpV compression. 
The ^gnosis of nerv'e compression which was made clmicaljy 
corresponds to the changes found at operation 
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The onlj thing rcciuirctl in an operathe \\a> is di\Tsion of 
the constricting band In order, ho\\c\Lf, to a^old the recur- 



F»g 2S7 — Compute physsologit interruption o( lelt musculotpiral nerve 
due to a delicate cori»tricting band follow ing a penetrating wound by a 
piece of an exptos ve shell fn th $ case there was also a fracture of the 
humerus Excision of the scar followed by muscle neurolysis was performed 
First evidence of return of motor power noted m ten days 

rence of a constricting band I shall perform neurolysis, an 
operation of very distinct value in cases of this kind 

The nerve is lifted out of its bed, for the constricting band 
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found a dissociated sensory syndrome, and the sensory changes 
are localised to the small area m the web between the thumb and 
index finger on the dorsal side 

Palpation of the musculospiral nerve fails to re>'eal a neuroma 
although the musculospiral nerve can be palpated m the groove 
for a considerable distance The absence of the neuroma and 
the presence of a compression syndrome would warrant one in 
tnaLmg a diagnosis of physiologic rather thnn anatomic interrup- 
tion The physiologic mtemiplion has lasted so long that one 
IS justified m exposmg the nerve, for the chances of spontaneous 
recovery of function are practically ml 

I will expose the nerve by an oblique mosion over the course 
of the musculospiral nerve, extending from above and back 
ward, downward, and forward on the posterior and outer side 
of the aim 

The scar of the previous wound is av oided, as the scars ic 
suiting from gunshot wounds are apt to slough if an masion is 
made which separates them from the underlying tissues 

As the dissection is made dowm to the musculospiral groove 
httle or no scar tissue is encountered This case difFers in this 
very markedly from a number of cases m which the scar tissue 
was very dense 

As the musculospiral nerve is exposed at the lower end of 
the musculospiral groove it is found to be compressed by a very 
dehcate piece of connective tissue (Kg 257) The constnetmg 
band is circular, and the diameter of the nerve is reduced almost 
one half b> this dehcate constnetmg band It seems almost as if 
a fine suture had been tied about the nerve at this pomt As I 
divide the constnetmg band and lift the nerve out of its bed 1 
am stnicL by the fact that there is no anatomic change m the 
nerve except the reduction in diameter by about one half The 
constneted area is however soft and on the proxunal side of 
the coDStnction no neuroma is found There is no acatnoaJ 
change m the nerve at any pomt It is quite evident from these 
findmgs that we are dealmg with a case of simple compression 
The diagnosis of nerve compression which was made chmcally 
corresponds to the changes found at opeiaUon 
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nen-c proximal to it Tlic circumference of the nervx: must 
hi\c been reduced one lialf at the point of const net ion This 
patient should mihc a complete rtcoxcr) 

Aete— Ten daj-s after this operation was {lerformed there 
was noted a decided return of motor power m the muscles sup- 
plied bj the injured nerve ^olunta^J movements were noted 
in some of the muscles supplied hj it I our weeWs after optr'v 
tion the patient had good control of the extenvir scaqii ndnhs 
longior and brcvior The action of the extensor communis digito 
nun returned much more slowlv 

C\sr II — This pitient wis wounded August 8 1918 it 
Tismes He rcccuefl a perforating gunshot wound of the lower 
part of the left thigh at that time I he wound of exit is found 
directlj to the outer suic of the external popliteal nene at a 
point just below the middle of the popliteal fossa Immcdntcl> 
after this wound was received the patient noted that he was 
unable to raise the foot This foot -drop has persisted ever since 
the injurj was received There is some atroph) of the anterior 
tibial group of muscles and the reaction of degencritton and 
anesthesia such as occurs normallj with divasions of the external 
popliteal nerve 

When the external popliteal nene is palpated a nodule is 
found just above the scar caused by the foreign bod> WTicn 
pressure is made upon this nodule the patient complains of a 
tmgUng sensation which radiates mto the foot This radiation 
corresponds to the distribution of the filaments of the external 
popliteal nene m the foot 

With these clmical findings there can be no doubt but that 
we are dealing with an anatomic division of the external pop 
liteal nerve 

In making the incision to expose this none which passes 
along the inner border of the biceps tendon it will be prolonged 
downward m a curve on to the anterior surface of the leg so 
that the distal segment of the nerve may be mobilized if there 
is any difficulty m making an end to end suture 

When the nerve is exposed a bulbous end— a distinct neuroma 
— js found on the distal end of the proximal segment This 
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which held it has been cut av.3.y In order to a\oid the pos- 
sibiht) of recurrence of compression the nene ^vlIl be placed in 
a new bed 

Numerous methods of perfornung neurolysis have been pro- 
posed, such as surrounding the nerve with Cargile membrane, 
free or pedunculated fat transplants, or formahnizcd calves’ 
arteries, etc In this case the dissection has been made as 
nearly as possible along the tntermusaihr septum, and aa at 
tempt mil be made to perform what ma> be called a muscle 
neurolysis In anj operation upon injured nerves the dis 
section should be made, when possible, along intermuscular 
septa, because hemorrhage is thus avoided and when the opera 
tion IS completed the freed nene, or the suture line, providing 
suture has been performed, can be placed m a bed between 
muscle fibers which have not been injured The recurrence of 
adhesions is thus avoided In this instance the tnceps muscle 
can easily be sutured under the nene and the outer border of 
the biceps can be sutured ov er it AMien this operation is com 
pleted the nene lies comfortablj in a new bed Little hemor- 
rhage has occurred AMiat has occurred has been casilj con 
trolled, and I do not bebeve that we need fear the formation of 
new adhesions about the nen e 

Neurolysis has a distmct place m nene suture Ilashimolo, 
operatmg upon the w ounded m the Russo Japanese War, had 
considerable expenence with Foramittis method which con 
sisted of surroundmg the freed nene or the suture line with 
calf’s artery hardened in 10 per cent formalin Such an 
artery causes little or no reaction in the surrounding tissues 
I prefer, however, to use neighbonng muscles for this purpose, 
and m the wajonty oi cases muscles adjacent to the injured 
nerve can be used When muscle cannot be used for this pur 
pose, a free fat transplant may be employed 

The pathology m this case is exceedingly interesting The 
physiologic mtermption of the nene has been caused by a very 
delicate circular band of scar tissue In spite of the constnction 
which has lasted for some months there has occurred no gross 
anatomic diangc m ttthsr the oacnpoeiKd segment or in the 
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nen-e proximal to it The circumference of the ncr\C must 
ha\c been reduced one half at the point of constriction This 
patient should make a complete rcco\erj 

^oU~Tcn da>s after thi> operation nas performed there 
was noted a decided return of motor power m the muscles sup- 
pbed bj the mjured nerve ^ol^ntlr} movements were notief 
in some of the muscles supplied b) it \ our weeks after open 
tion the patient had good control of the extensor scaqii ndniis 
longior and brcMor The action of the extensor communis digito 
rum relumed much more slowK 

Case II — ^This patient was woun led August 8 1918 at 
Fi me» He received a perforating gunshot wound of the lower 
part of the left thigh at that time The wound of exit is, found 
dircctlv to the outer side of the external popliteal nenc at a 
point just below the middle of the popliteal fo sa Immcdiitelj 
after this wound was teceixed the patient noted that he was 
unable to raise the foot This foot-drop has persisted ever since 
the injur3 was received There is some atrophj of the anterior 
tibial group of muscles and the reaction of degeneration and 
anesthesia such as occurs normallj wath divasions of the external 
popliteal nerve 

WTien the external popliteal nerve is palpated a nodule is 
found just above the scar caused by the foreign bodj IVTicn 
pressure is made upon this nodule the patient complains of a 
tmglmg sensation which radiates into the foot This radiation 
corresponds to the distribution of the filaments of the external 
pophteal nerve in the foot 

With these clinical findings there can be no doubt but that 
we are dealing with an anatomic division of the external pop 
hteal nerve 

In making the mcision to expose this nerve which passes 
along the inner border of the biceps tendon it will be prolonged 
downward m a curve on to the an tenor surface of the leg so 
that the distal segment of the nerve ma> be mobilized if there 
is any difficulty in making an end to end suture 

■When the nen e is exposed a bulbous end— a distmct neuroma 
—IS found on the distal end of the proxunal segment This 
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Fig is") 

Figs 258, 259 — Complete anatomic division of external popliteal nerve 
Resection ol scar tissue from both ends oi nerve until healthy neurofibnll* 
were exposed End to end suture of nerve after knee is flexed to a right 
angle Fixation in a plaster-of Paris cast is maintained for four weeks At 
the end of this time gradual extension of the knee is begun 
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bulbous end is connected tnth the procimal end of the distal 
segment, from which it is wparated for some distance bj a band 
of acatncial tissue 

The ends of the nerve with the intervening <car tissue are 
dissected free, apparenth the two ends can be easU} brought 
together when the scar lissue is resected The ends are cut 
awaj with a «mal] “^haip knife — a safet 3 raaor blade mav be 
used for this purpose — m order to avoid trauma The nerve 
ends are re<^cted until health) neurofibnll^ herniate from the 
ends of the nerve Scar tissue mteiferes with nerve regenera 
tion and one of the commonest causes of failure of regeneration 
is msuffiaent resection of nerve ends It is difficult m some 
mstances to determmc how much of the nerve ends -ihould be 
resected In manv cases neurofibnlhE are seen after the ends 
are rejected but the^e are matted together and appear ede 
matous In some instances this condition of the neurofibnllaj 
is associated with thickenmg of the epmeunum WTien such is 
the case three or four longitudmal mosions should be made in 
the epmeunum for I believe that this edema and matting of 
the neurofibnlli: is the result of a circulator) change due to 
constnction bv thickened epmeunum 

^\^len the knee is flexed the ends of this nerve can easU) be 
brought together without len'^ion Flexion to an angle of <0 
degrees suffices I prefer fine black silk sutures prepared with 
carbolized beeswax for uniting the ends of the nerve Five or 
SIX sutures will suffice to approximate the ends These are passed 
through the epmeunum after hemorrhage from the ends of the 
nerves has been controlled These sutures are not tied Ughtl) 
The ends of the nenes are raerelv approximated no attempt 
bemg made to force them together ^^^:ell these sutures are 
carefulJv and accuratelv applied the cut edges of the epmeunum 
of both nerve ends will be coapted and there will be no bulgmg 
of neurofibrillx outside the Ime of suture circular suture of 
the epmeunum has been recommended I believe that it is not 
necessat) The fewer sutures the better and with the number 
which I have inserted the nerve ends can be accuratcl) approxi 
mated (Figs 2a8 2i9) 
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A plastcr-of Paris cast will be applied to the Icr with the leg 
m flexion Tbto po ition wall be mamtamed for four weeks 
after which the cast will be rcmoN-ctl and the leg gnduallj ex 
tended In some cases m which a greater spice exists between 
the ends and suture is made with greater difficult) fixation must 
be maintained for a longer time 

C\SE III — This patient presents a painful liMon of the hand 
This painful tjpe of lesion was described In Wcif Mitchell in 
the Cnal Wat and was callcvl causalgia bx him The term is 
denied from the Greek word xatu meaning I bum Caustic 
has the same deniation A burning pain is the sjanptom of 
which these patients complain most bitterli 

This patient was wounded Julj 17 1*)18 at Chateau Thterrj. 
A machmc gun bullet passed through the left arm midwaj be 
tween the shoulder and elbow fracturing the left humerus The 
wound was debnded and healing occurred For a short time 
there existed a musculospiral paraljsis but this has graduall) 
disappeared 

This patient now complains bittcrl) of a burning sensation 
in the hand The burning is so intense that the patient goes 
frequently to the cold water tap and holds his hand under it 
At times he will wrap the hand m a towel soaked with cold water 
or wear a glo\e which has been soaked The condition of these 
patients is well described m Benisty 6 book as follows 

The mcessant pain which dates from the earl) months of 
the injury and which neier ceases even at night suddenly m 
creases owing to causes which the unfortunate patient delights 
in describing in the minutest detail 

An attack is usually brought on or prolonged by bending 
the hand down so patients always keep it up Exposure to 
air dry heat paiticulaily a hot atmosphere noise sudden 
and bright light deep breathmg coughing sneezing and laugh 
mg have the same effect Emotional causes soon come into 
play such as the sight of a wide open expanse an empty space, 
looking out of a window or descendmg a staircase meetmg a 
relative the doctor s visit in fact any emotion is said to m. 
crease the pain Then the condition becomes aggravated the 
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patients can no longer bear to «ee their fellow patients plaj or 
to hear them laugh because tbe> are afraid of an acadenL A 
comrade walking aaoss a polished floor on crutches, the sight 
of anjone leaning out of a window, a workman on a roof 
the flight of an aeroplane, or anj-thmg that suggests the pos 
abflitj of a fall or giddiness intensifies the pam ” 

This patient has a distressed facial eTprcssion He is mel 
anchol\ and wi-hes to be let alone 

liMien the hand is examined there is no definite paialj’sis 
The limitation of motion which is present is due to fear of id 
creased pam if the hand is moved The fingers are thm and 
tapermg the white «hm\, and atrophic The «km is di), 
there being no perspiration but the dimness is not «<i marked that 
the 'km chaps and 'cales off 

The patient holds hia elbow flexed The wrist is curved 
mward The hand is raised and the fingers extend In «ome 
cases the terminal phabnx mai be hi-perextended 

The^ svmptoms are probabh the result of an a-cendmg 
neuntis In causalgia of the hand the median nerve is the one 
iisualh ms ohed m causalgia of the foot the internal popliteal 
W e have here m the hospital a causalgia of the lower extremit} 
in which «ome of the pam has been reheved bi alcohohc mjec 
Hon of the mternal popliteal nerve but a burning pam 'till per 
sists over the distribution of the long saphenous 

There is another case of causalgia of the hand m which a 
machme gun bullet mjured both the median and musculo’piral 
nerve'! There is practicaUv no paralv^is m this case and the 
bummg pam is not associated with anv trophic changes The 
pam m this case is agjwavated on a hot dav The s>'mptom5 
appear like those of causalgia but I do not believe them «evere 
enough to require mjecuon of the nerv e 

The case under consideration is «o «ev ere that relict from the 
pain IS imperative I mJJ eapo-e both the ulnar and median 
nerves Both of the'e are bound down m "icar tisjur but ihev 
are easflv freed In the ca'e of the median the mcKit marked 
pathologj is found at the entrance to the antecubital fossa 
The me^ nerve is U-uallv the seat of an ascending neuritis m 
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thc<R; ca«cs and I «hall inject it wxth 60 jKr cent alcohol wlucli 
at most will cium: but temponrv panK'^ts (I ig 260) llic 
patient will rcco\cr the of the niu-^clcs «;uppl cd b> the ncn-c 
injected as soon as ht would without for the piin following 


\ 


/ 



Fig 260 Inject on of 60 per cci>t alcghol nto the med an nerve to cure 
causaig a folio ng njury and c catr e al compress on of the med an nerve 

mo\ement would inhibit use of the muscles for that length of 
tune an>'waj 

X Ray treatment of these lesions has been ad\ ocaled Lenche 
removed the periarterial sheath of the sympathetic in a ca<e of 
lesion of the brachial plevus and the pain was greatly reheved 
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These patients are greatlj ^elle^ed bj alcoholic injection and 
thia IS such a «inip]e procedure that it should be attempted 
These cases tend to ^eco^•er ejxmtaneousl^ In «« months the 
worst penod has usually been reached and from then on there b 
gradual improi ement During this period care should be eser 
Osed that contractures do not dei elop 

Case IV — This patient vras wounded August 31 1918 
while standing in a trench shooting oier a parapet The ma 
dime gun bullet entered below the coracoid process on the nght 
side and rangmg downward and outward made its ent at the 
nuddle of the axillary border of the “scapula Immediately after 
the bullet 'truck there was complete parily i* of the hand 
and forearm on the nght side \ hbtory of 'uture of the ulnar 
nei^-e fi\'e dai^s after the mjun is gi\ en There has been gradual 
return of musculo'pual nerv-e function on this side The pa 
ticnt has no record mih him of what opcrati\-e procedure has 
been employed but there has been no improvement m “enson 
or motor function for so manv months that an exploration of 
the nene b justified There are di-tmct endences m this case 
that the prmapal v'e'sels of this ettremitv have been severed 
These evadences are deaded vnsoniotor changes The hands 
are blue or rather bluish red In most of the cases that we 
have ob'crv ed m which there hav'e been vnsomotor disturbances 
there have been mjunes of the vessels The location of the 
wound would indicate that an mjurv to the prmapal vessels 
might casilv have occurred 

I wQl expo-^ the plexus m this instance bv a long masion 
which parallels the groove between the deltoid and pectoralis 
major mibcle The«e mU'Cles are separated but to better ei 
po'e the lower part of the cords of the brachial plexus the tendon 
of the pectoralis major wall be divided at its pomt of uisertion 
When this t> divided the seat of the ie'ion comes mto view for 
there is a large amount of rather dense 'car tissue m which the 
nerves arc xmdoubtedly embedded 

In order to av old traumatism of the nerves and to facilitate 
the dissection the nen'es vviU first be exposed m the arm and 
traced upward The'e nenes are easilv found below m their 
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normal relations It is a general pnnaple of surgerj of this 
type that all dissections should be made o\'er health) portions 
of the nerves first ^\hc^c the nerves arc found in their normal 
lelaUons In this undue m)ut> to the ncr\c from extensive 
manipulation and dissection is av ended 

As these ncncs are traced backward toward the axilla 
rather dense scar tissue i» encountered This should be dl\^ded 
b) sharp dissection for traumatism to the ncnc is thus avoided 
I\Tien these ncrvxs have been freed there is found no inter 
ruption in continuit) It cannot be staled from the findinRs 
whether or not there has been a divi ion of the ulnar nerve In 
the histor) elicited from the patient there is an indication that 
the ulnar nerve had been sutured If it has contmuil) of the 
nerve has been established and maintained 

The next thing to be determined is whether or not the median 
and ulnar nerves should be resected The nodules or rather 
somewhat spmdlc like enlargements on both nerves are soft 
They have a slightly jellowash appearance The) neither look 
nor feel like the hard cicatriaal tissue wluch forms a block to 
regeneratmg neurofibnll® UTien there is a possibilit) that 
neurofibrilla: will pass through a nenc at the point of injur) 
and neurotize the distal segment resection should never be 
thought of If a resection and end to end suture should be 
attempted any regeneration which has occurred would be lost 
and besides the results of such an operation ma) be doubtful 
Removal of the scar tissue about these nerves at the site of the 
mjmy followed b) some procedure designed to prevent the re 
development of this scar tissue is all that is indicated (Figs 
261 262) 

Some of the pectorabs major will be used to place over the 
rather dense cicatricial bed which has been partially removed 
m this case This musde will undoubtedly undergo atrophy 
and partial absorption but I do not believe that it will form a 
heavy scar The remamder of the pectorabs major is sutured 
over these nerves after hemorrhage has been controlled 

I do not beheve that there is at the site of the lesion m these 
nerv es any block to regeneratmg neurofibnilasr Recov er) should 







its l(,2 

Figs 261 262 —Illustrating steps of freeing median and ulnar nerves in 
t'he axA\a Note en'iarevmVTrts rf tniiiVi tierves 'Thw* tire kAi and ntn dnt to 
scar tissue Resection is not indicated Whenever there is a possibility 
that neurofibrilla will pass through an enlargement of this type resection 
followed by suture should never be attempted 
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Fig 243 






Fi£ 264 

Figs 263, 264 — Use of the autograft A long defect remained after 
resection of scar tissue End to end suture was not possible even after flexion 
of the knee The autograft in this case was taken from the short saphenous 
nerve and its communicating branch from the external popliteal oerve 
VOL 3— JO 785 
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€\entually occur, although it may require some tune Durmg 
the tune m which ^eco^er 5 is occurring e\ery effort should be 
made to preN-ent the development of deformities and contrac 
tures Phj siotherapj should be emplojed and dressmgs applied 
so that the muscles affected should be ui the state of relamtioiu 
Case V — ^This patient was wounded October 19, 1918 m 
the Verdun sector He sustained a high explosive wound of 
the nght leg just below the knee on the outer and poatenor 
aspect The scar which remams after wound healing is found 
over the outer side of the head of the fibula 

The mcision which is employed in lesions of this type b 
seen in the accompanying figures The lower part of the inasion 
IS curved forward on to the antenor surface of the leg, so that 
wrhen it becomes necessary to locate the superfiaal and deep 
branches of the external popliteal nerv e they may be found m 
their nonnal anatonnc relations 

There has undoubtedly occurred m this case a complete 
interruption of the nerve No return of motor function has 
occurred There has been no contraction of anesthetic fields 
At least no contraction which is at all significant When the 
course of the external pophteal nerve is palpated a distinct 
neuroma is found When pressure is made upon this a tmghng 
sensabon is experienced m the leg and foot of the paUent which 
corresponds to the terminal distnbubon of the nerve 

After the scar bssue is resected m this instance a long defect 
remains The ends of the nerves cannot be united even after 
ffexion of the knee to an acute angle Nerve transplantation 
wall be attempted 

The communicatmg branch to the short saphenous is exposed 
As It is dissected out it is found to divide mto two branches 
below This segment of nerve is removed I prefer to put m 
several grafts and to perform what is called an autocable 
transplantation By spreadmg out the two branches of the 
extremity of the bansplant I can cover in this case the greater 
part of the distal end of the proximal segment The proximal 
end of the distal segment can also be covered by spreading out 
by suture the original proximal end of the bansplant I beheve 
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that enough ncurofibrillr will pass through this tran«ptant into 
the distal «cgmcnt to complete neurotization of the distal seg 
ment and the motor end plates This is the result desirerl digs 
263 2M) 

In performing thw operation or mj none operation ptndi 
mg of the neiMc or an) undue roughness should be aaoided 
Mention is agam made of tins because in the figure too much of 
the ncr\-c is grasped b) forceps 

At the prc^nl time onl) a little o\Tr 30 per cent of the<ic 
cases arc being operated upon If a diagnosis of complete ana 
torajc or ph)'siologic interruption is made an operation is per 
formed 

End to-end suture is the onl) operation w here anatomic 
mtemipbon exists sshich gives an) assurance of a lugh per 
centage of recoveries An attempt should alna)s be made to 
secure an end to-end union Even when there arc long defects 
this can be done b) posture 

The procedure which should be attempted when end to-end 
suture cannot be performed is nerve grafting An autograft 
should be used — an autocabic transplant being inserted 

Neurol) SIS is an operation which must be performed often 
Muscle neurol) sis is much preferable to an) other type 

Careful and diligent after treatment is required m these 
cases Treatment m almost all cases has just begun when the 
operative procedure has been completed 
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General Hospital No 28, Fort Sheridav, Ilusois 


CLOSURE OF CRANIAL DEFECTS BY OSTEOPERIOSTEAL 
GRAFTS TAKEN FROM THE TIBIA 

Svmutafy The ‘ trephine syndrome demonstration o( & case cure ol »yn 
drome by closure of cranial defect technic of opcrat ion choice of material 
for transplantation advantages of bone over cartilage 

In connection tvith the cases shotting cranial defects there 
has ansen a definite syndrome or symptom complex, knovm as 
the ‘^trephine syndrome ” This is characterized by, first, a sen- 
sation of emptiness m the trephmed area, second, unpleasant 
sensations, such as \ ertigo or nausea on stoopmg or other sudden 
changes of position When the patient is m the upnght position 
there appears m the site of the trephine a definite depression, 
when he bends ov'cr a hernia is seen to appear in the same place 
These contmuous movements of the brain disturb the patient 
Third, these patients cannot tolerate external vibrations, such as 
the moving of a tram, the shakmg of an automobile, etc These 
patients, as a rule, are unable to tolerate the movies because of 
the constant flicker of the film Fourth headache and other 
symptoms of memngeal irritation due to adhesions betneen the 
meninges and the acatnx present in the trephined area 

The trephine syndrome disappears almost entirely after a 
picpeily performed plastic operation on the skull, but any con- 
comitant organic lesion that may be present is m no way directly 
benefited 

A case of hemiplegia will take its usual course, the patient 
obtammg merely the suppression of the jrntable cortical symp 
toms through the cranial plastic operation This is easily under- 
stood and if there is present any organic lesion this fact should 
be explained to the patient 
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Chutro gi\Ts It as his op.JLoii that all losS of ‘^.bstaace froa 
the shun, both small and large, should be closed bj a graft. He 
alo gi\-es it as his opinion that cranioplastic operations cause the 
dL.appearac'Te of all of th“ pnnapal signs of the trephm'* «vn 
drome The last to disappear is the «rtigo 

Goncenung the best procedure /or grafting, Chutro 
cartilaginojs gmft. He «tates that eicept in a few foTcnate 
Cases the plates of fomign matter, such as metal, iiorj, ccCuIcsl. 
Or dead bone, are cast out at the end of a certam time As to the 
cho ce between dead and Irving gmfts, there ls co longer any dout* 
of the latter being preferable 

The adwintages claimed for cartilage are the ease with wh-d: 
It IS p'ocmed and aL>o the ease with which it is cut and bent to ft 
the cranial defect. PerscIlalI^ we prefer the tihial trainplanti 
feeing that therebi we are lestonng th° ikull more neaiiv to 
no’maL 

In illustration of the p’ecciLng statements I present tlu 
patent G H S , pnrate, Co C , 5Sth Inf Teamater Amcr 
lean b% birth. ViTute 

Family History — Father, good health, aged fftv hie 
Mother, good health, aged Eitt 3 Two brothers and two Enters 
hvmg and welL One sister died at the age of thntj two fol 
lowing childbirth. 

Eai^ Histoiy — ^Measles at age of ten, mumps at tweh'e 
En-all poi at siitcen. 

Past History — Negatn-e except for acodcntal loss of left 
thumb August, 1916 

Habits. — Occasiocal ^ass of beer Uses tobacco moderately 

present Histoiy — On September 26th went into action with 
4th Ihvmcn at begmmng of Argonne-ireuse oSensive, and on 
October 4th was «tmct on right side of head bv a piece of 
b expfcenT, sme of pain of hand. VTas tnocted down and 
n^cied unconscious fo’- a \Tn short period of fame Then 
as 25 ted to h.> feet b% a comrade and waited half a mile to edge of 
iroods- There he sat down and as he sas-s, soon fell asleep, and 
Rjnembers nothmg mom except the njection of anPtetanic serum 
and the shaiing of his head until two da\-s after the operation 
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which was done on October 6th it rMcuilinn IIo pidl 4 
The record «hows that it operation there were remo\td <^\cn1 
pieces of foreign bodies and numerous pieces of <k tidied bone 
Jeanng a large cranial defect over which the snip wis do ed 
The record available docs not indicitc an injurj to the brim and 
we conclude there wis none is the piticnt has never suflcrid 
an> paTal>sts or convu! ion The wound wis hcilvd it the end 



I g 26s — Defect n pa ctal reg on U fort opera! on 

of a month He remimcd m bed until ibout December 10th 
On December 16th was started from Base Hospital \o 52 on his 
joumej home which he made with man> interruptions 

Amved at General Ho-^pital ^o 28 on Februar> 28 1919 
Physical condition on arrival at hospital Well nourished 
weighed 175 pounds 

Special senses Normal Pupils react to light and distance 

Skin and mucous membranes Clear 

Glandular system No enlargement of superficial glands 
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Chutro gives it as his opinion that all loss of substance from 
the skuH, both «mall and laige, should be closed hy a graft He 
aLo gives it as his opinion that cranioplasbc operaboas cause the 
disappearance of all of the prmapal signs of the trepLne sjn 
drome The last to disappear is the vertigo 

Concemmg the best procedure for grafting, Chutro prefers 
cartilagmous graft. He states that except m a feiv fortunate 
cases the plates of fo’eign matter, 'uch as metal n’ory, ceDuIoid, 
or dead bone, are cast out at the end of a certain time As to the 
choice betveen dead and hvmg grafts there is no longer any doubt 
of the latter being preferable 

The advantages daimed for cartilage are the case tnth irhicfa 
it IS procured and ato the ease with which it is cut and bent to fit 
the cranial defect. Personally we prefer the tibial transplants 
feelmg that therebv we are restormg the skull more nearly to 
nonnaL 

In Dlustrabon of the preceding statements I present this 
pabent CHS, pnvate, Co C , 58th Inf Teamster Amer 
lean by birth WTute 

Family History — ^Father, good health aged fif^ five 
Mother, good health aged •=ixty Two brothers and two sisters 
hvmg and welL One sister died at the age of thirty two fol 
lowmg childbirth. 

Early History — Measles at age of ten mump^ at twelve, 
email pox at sixteen 

Past History — ^Negabve except for aaadental loss of left 
thumb August, 1916 

Habits — Occasional glass of beer Uses tobacco moderately 

present History — On September 26th went mto acbon with 
4th Division at begmning of Argonne ifeuse offensive, and on 
October 4tb was stinck, on n^t side of bead by a piece of 
hi^ explosn'e, size of palm of hand W as knocked down and 
rendered unconscious for a V'ery short penod of time Then 
assisted to his feet by a comrade and walked half a mile to edge of 
woods There he sat down and, as he says, soon fell asleep, and 
remembers nothmgmore except the mjeebon of anbtetamc serum 
and the shaving of his head unbl two days after the op»rabon 



OSTEOPFRlQSTr\I. CLOUTtJ OF CR\M\I Df FI CTS 79I 

%hich \\asdonc on Ocloixr 61 I 1 'll I \icuition no-^pitil No 4 
The record shows Unt nt oixnhon then were rcnnnid scmt-iI 
pieces oi JorciRTi Ixxlics 'iml nunurous pxets of (Michctl bone, 
lea\'mg a Urge crannl defect o\cr wliicli llie scilp wis> do e«l 
The record aeaflible (foes not inilicitc m injurj to the bram "iml 
we conclude there uas none is the p'ltient Jns nt\cr sufTcrtd 
anj paralj-sb or con\'uI 1 ins Hu wound ms heiUd 'll the end 





1 e 263 — Dtfect in I ir till rcKf>n Ufori 0[x;ral on 

of a month He remained m bed until 'iljout December 10th 
On December 16th was started from Base Ho jiital No 52 on his 
joumej home which he made with many interruptions 

Arneed at General Ilosjiital No 28 on Icbruary 28 1919 
Physical condition on arneal at hospital \\ell nourished 
weighed 175 pounds 

Speaal senses Normal Pupjis react (0 light and distance 

Skin and mucous membranes Clear 

Glandular sy stem N 0 enlargement of superficial glands 
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Vascular sj^tem Pulse full, soft, regular 
Blood pressure Normal 
Heart Normal, no murmurs, no arhytlimia 
Lungs Normal 

Abdomen Normal Soft and \\ ell formed 
N er\ ous system Reflexes present and normal, no paralysis or 
other e\adence of mTOlv'cment of nervous S3^tem 



Fig 260 — X Ray of sLull defect prior to operation 


Oa'^eous sjstem Large defect of skull m right panetofrontal 
region Defect is Lite shaped measuring 5 J mchts m its extreme 
length and 35 inches m Us extreme width Its long axis is at 
right angles to the longitudinal smus which is crossed bj the 
longer arm of the Lite shaped defect to the distance of 1 mch m the 
hne of the coronal suture the site of the defect is a marked 
depression when patient is m upright position but a hernia cere 
bn on stoopmg (Figs 265 266) 

Aluscles and jomls All normal and acti% e 
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Diagnosis on tran'^fcr card Gunshot wound of right pancto 
frontal region 

Fracture of «hull with large cranial defect 

The patient complains at this time of <lt?7incss on change of 
position some headache and blurring of \asion He is markedlj 
depressed refusing to take an> part m ward comervalions but 
keeps to himself at all times Is \cr> scrisUwa: anti concerned 
about his head and wears his hat to hide tht. pulsating 
defect 

Operation —Our mnsion follow s the scar of the presaous opera 
tion and turns the flaps back in the four directions (I ig 267 I 
2) from a common point in the center of the depression Great 
care is taken m dissecting the «calp from the underlj mg dura not 
to open the dura The flaps haaang been reflected sufilcicntlj to 
expose the free bonj edge of the cranial defect throughout its 
entire arcumfcrcnce we next make an inasion through the peiios 
teum on the outer surface of the skull about J inch external to the 
free edge (Fig 267 2) From this we reflect the periosteum in 
ward and downward Icaxang the free edge enlirclj denuded of its 
pcnostcum (Fig 267 3) We now free the dura penosteallajcr 
from the inner surface for the distance of \ inch This is done 
with great care not to rupture the same and expose the cortex 
of the brain The object in freemg the pcnostcum is not onl> to 
free the bone edges of fibrous tissue but also to form a pocket 
into which the edges of the graft may be inserted 

The bed for the graft is thus completed and we now turn to 
procuring the graft It is well to take measurements first and 
have m mind the exact place the graft is to be placed before it is 
cut In this way one can save much material and in a case as 
extensive as this one it is always a question of where to get 
enough grafts Oui first graft will be 4 inches m length and some 
what pomted at one end and is to close the arm of the cavity ex 
tending down lateralward the mesial end to be interlocked be 
neath the shoulder extending from the anteromesial border The 
graft IS outlined on the face of the tibia then cut with a rotary saw 
to the depth of \ mch and separated from unclerlymg bone with a 
thm sharp chisel Since it is a convex surface that 13 to be closed 
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the graft must be bent To accompb'^h this it is necessarj to cross 
cut the graft in man> places \vath the rotarj saw One cuts from 
the frtsh side of the graft through ncarl> to the periosteum (Hg 
267 4) This carcfull) done giics jou a graft uhich is casilj 
bent >et is sufiicicntlj strong and still Ins an intact periosteum 
With the first graft in phcc a second is planned marked out 
and cut caacti) the same as the first and so on until the entire 
defect IS closed \iath grafts is Inch fit caactli In this case wc 
cannot get enough grafts from the one tibia and it uall be ncccs 
sarj to open the second one It requires in all eight grafts a arj 
mg in length and shape according to the space each is to close 
(Fig 267 6) Care is taken to <;cc that the enda of the graft fit 
secutelj mtQ the "^pace between the periosteum and the elenuded 
free edge of the cranial bone A cross section is showai in I ig 267 
5 For the purpose of illustration the dura and periosteum are 
shown as two lajers One prefers to place the periosteal side 
of the graft inward that is periosteum to dura but in this case 
it is necessarj to place some of them in the res erse manner be 
cause of the great size of the defect and the difficult) in sccunng 
enough grafts With the grafts accurate!) in place the scalp flaps 
are closed without dramage and a paraffin gauze dressing ap- 
phed The mcision o\er the tibia is closed b) mj assistant while 
I close the scalp wound Casts are applied to the leg and the 
patient returned to his bed in fair condition 

Dunng ten months Villandre personall) operated on 106 cases 
of loss of cranial substance The procedures emplojed were 

1 Cartilaginous cramoplastj 

2 Osteopenostic grafts taken from the tibia 

3 Sterilized bone plaques 

4 Paste composed of carbonate and phosphate of lime for 
small breaches 

The author indicates the various types of lesions in which 


F s 267 —1 Inc s on for exposure of defect 2 Defect exposed incision 
for exposure of raw bone surface at marg n of defect is partially completed 
3 Defect ready to rece ve transplants 4 Method of cross cutting graft to 
render it malleable 5 Cross section showing relations of graft when properly 
placed 6 Grafts m place the next sUp w 11 be the closure of the scalp wound 
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these methocL are used The statistical re«u]ts of the four pro- 
cedures were as follows 

0 teopeno^tic grafts 32 succe^-es m 32 cases or 100 per cent 

Cartilaginous cranioplash 46 succes-es in 48 cases or 96 S 

percent 

Sterilized bone plaques IS successes in 22 cases or 81 8 per 
cent 

Lime paste 2 “uccesses m 4 ca:^e> or oO per cent 

•\ graft of liAmg substance bone or cartilage removed from 
the jiatient himrflf and at a di-tance from the site of the los» of 
"mb'tance i_ therefore the mo't practical and the ‘=ure t method 
of repairing a loss of «ub-tance ‘'uch reparations are relatiieb 
without danger when theA are made b\ a surgeon operating under 
rigid conditions of asepisu Of 106 cases operated upion there was 
not a 'Tngle death. 

Free bone hies and is more frequentlv to be emploied dn-- 
placing morganic matenals which ha^■e been formerh rehed ujjon. 
The method of free grafts d..tes from the erpienence of Olher m 
lS6a 

The advantages of bone-graft oiur metal and celluloid plates 
are 

1 The bone live and e\'entuall\ becomes pjart of the «kull- 
It does not cause irritation or act as a foreign bodv 

3 An excellent effect is produced on the piaUent mentallv 

Bone has the adiwntage over cartilage in that it retains its 
hardness and is as e&aent a coieimg for the brain as the «LulL 
Lencbe and Poheard ha\e recent! \ reported upon microscopic 
examination of cartilage implanted to close crania! opening® the 
one case cpeiated thirU ®ix daNs and the other one vear pre 
nouslj The cartilage proper in both cases had disappeared 
and been sub otuted b% connecti\-e tis-ue 

Gilmour of Toronto working in a Canadian Hospital at Or 
pington England reports that m 2 of his cases in which he used 
cartilage examined after fi\-e months the graft bad softened and 
did not g 2 ^•e the same amount of protection as did bone 

He wuhes to draw espeoal attention to the following benehts 
from operatn-e procedures to cIo»e cranial defects 
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1 Dcprt-ssion IcavTS, the patient becomes oplimtslic and 
bright 

2 Headaches impro\c m all eases, entire) \ disappear in most 
cases 

3 Slemor) impro\-es dizziness disappears 

4 Ejesight improws the blurnng of MMon dL^appears, and 
the color fields increase 



Fig 208 — ^Appearance ot operated area ten da>s following operation 


S The patient ceases to be a permanent ward of the state and 
becomes a useful atizen, capable of carrying on an ordinary 
occupation 

\ ole —This patient made an entirely satisfactory convales 
cence W as up in -wheel chair at end of the first u eeX, and since 
the third -week has been walking about At the end of the third 
week the grafts were all firmly healed m place There is no 
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longer anj puLation There has been complete diizppearsra 
of the "trephine s^-ndrome ' The patient is no longer deptiarf 



F g 269 \fter opeiatioa Front »ie« howing re<=tore<l contooi oflta'* 


and Is no tv taking an active part m all ward activities feeluJ" 
hinuelf to be entireh well ('Fi"s 26 S 2159) 





TIBIAL TRANSPLANT FOR UNUNITED FRACTURE 

Summary Technic of repair of un united fracture of both bones of the leg by 
the Ilogtund method 

The piUent la D G pnsatc 52 1st Motor Ir'vnsjMrtt, age 
twent) SIX white \mermn b) birth I’rcMoui occupation, 
farming 



Fig 270 — Pqs tion of unun ted fracture on adm hs on to hospital 


Early History —Measles mumps and small pox 
Past History ^T>phoid at age of tiventy appendicitis at age 
of eighteen 

Venereal History —Denied 
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Present History — W hiJc unloading crated truck nt Bordeaux 
December 30, 1918 patient fell IS feet sufTtniiR a compound 
fracture of left tibia and fibula in the lower third also a disloca 
tion (subglenoid) of the head of the humerus left, wath fracture 
of the tuberosit} and injurj to the brachial plexus 

FoUowang reduction of dislocation the jnjurj to the brachial 
pleiois has cleared up with gradual return of both motor and 
sensor) function Patient entered General Hospital So 28 
March 28 1919, as a litter patient wath fracture of tibia and fibuh 
unumfed as ‘^howai b> accomp^n^ ing t raj fl ig 270) The 
wounds to the soft parts of leg haat been healed since Januar) 
but there is no attempt at bone union 

Operation — Incwon 10) inches m length is made along crest 
of left tibia (Fig 271 1) The incision is so planned as to gi\e 
ample exposure of both upper and lower fragments The ends 
of both upper and lower fragments art freed and turned out of 
wound and the marrow caaat) of both fragments reamed out to a 
distance of 2 inches For this purpo ewe used the reamer at 
tachment of the Albce motor dri\cn bone outfit (Fig 271 2) 
In doing this autogenous tibial transplant we are using the method 
described b) Emil Hoglund of Chicago This he pubbshed in 
Surgery G)Tiecolos> and Obstetnes Februar) 1917 and is a 
most excellent adaptation of the intramedullar) graft Ha\nng 
completed the reaming out of the marrow caxities we la) aside 
our reamer and attach the tw^n saw s 1 he upper fragment being 
much the longer we cut from its anterior surface a 4 inch graft 
the lower end of which is 2 mches abox e the lower end of the upper 
fragment and the width of which is planned to match the size of 
the reamed-out medullary caxity fFig 271 3) The graft is next 
cut free at its upper and lower ends but not removed The 
graft IS now readily pressed inward so that it occupies the under 
lying medullary ca\at) and is ready to be driven downward into 
the reamed-out portion of the medullar) cavit) of both upper and 
lower cavities Before domg this however it is necessary to 

Fg 271 — 1 Inc Sion lor e-fposuie of ttactwe 2 to S T1 e bone watto'w 
IS reamed out a graft cut from the tibia 2 inches above site of fracture and 
driven down across fracture 1 ne 
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bnng the two fragments into proper alignment This is leadilj 
done b} traction The\ maj be held m proper abgnmcnl either 
b} the large bone forceps or b> means of a Lowman dasp The 
graft which now hes in the medullar) cant) of the upper frag 
meat ma) % er\ readil) be dn^ ea dowmward into the posmon 
where it bndges the point of fracture (Fig 271 , 4) and ertcnds for 



Fig Rji> after operation Fig 2 ■> -~-Anteropo«Ur or sie» stio» 

Lateral ^^e» shonmg graft mg iniprmedullar* gralt m place 

a distance of approeimateh 2 mches into the marrow caMt> of 
both upper and lowtr frasnnents (Fig 271 Hoglund has 
also dcAued a special instrument which is of great serxice m 
driMUg the splint downward through the canal across the line of 
fracture (Fig 271 4) The wound is then closed h\ interrupted 

sutures and a plaster ca^t applied to the leg (Figs 272 2731 




TIBIAL TEANSPIJVNT FOR UVUNITED FRACTURE OO3 

The onginal feature of this operation is the method of cutting 
the graft at a distance of from 1 to 2 mehes from the line of 
fracture so as to lea\'e a complete rmg of bone at the fractured 
end thus contnbutmg enormousl> to the strength of the union 
This makes the strongest and at the same time most accurate 
mechamcal fixation of which I know Its ad\'antagcs and its 
ease of application recommend it as the operation of choice m 
most of the cases of unumted fractures m long bones 

An/i-^This patient made an entirely satisfactory conx’a 
lescence \\ ound healed by pnmarj mtcntion At the end of 
the fifth n’eek on removal of the cast there mas compktc union 
The patient could unassisted lift the leg free from the sup- 
portmg pillow A new cast was apphed which was left on an 
other four weeks It is important to keep these bones immobil 
izeJ longer than would ordinanlj be the case because of the 
atroph> of disu-je that is alwajs present m these old fracture 
cases 




LEFT INGUINAL FECAL FISTULA 


Summary Gunshot wound of rectum with resultant fecal fistula in both 
hips inguinal colostomy for cure of wound fistulas with resultant per 
* start fistula u\ colostomy wound technic of operation for cure of 
inguinal colostomy 

This pabent is twenty five >cars of age, single, by occupa 
tion a cabinet maker, and Amencan by birth 

Family History — Fathers age fifty-eight, good health, 
Mother’s age fifty nine Two brothers bving, three brothers 
died m infancy, two sisters living 

Early History — Diphthena at age of nine, many attacks of 
tonsjlhbs 

Past History —Negative except for double pneumonia in 
August, 1917 at Camp Logan 

Venereal History— Had gonorrhea m 1914 
Habits — Occasional glass of beer, tobacco moderately 
Present History — On September 26th in Forges Woods near 
the Meuse River he received a machine gun bullet wound, pass- 
ing through the pelvis in a lateral direction The wound of 
entrance was 3 inches back and 1 mch up from the left great 
trochanter the wound of exit 4 inches directly back from the 
light great trochanter 

Operated October 6th at Base Hospital No IS Between 
date ol mjmy and date of operation he had had several hemor 
rhages from the rectum and fecal matter a as being discharged 
from both wound of entrance and exit The operation was evi 
dently a left mgumal colostomy Following colostomy the left 
buttock wotmd closed within six weeks and the right uomd 
closed m about four months but opened agam within three weeks 
Remained open for two weeks and then dosed remaining dosed 
np to the bme of entrance to this hospital 

Entered General Hospital No 28 Slarch 24, 1919 in good 
physical condition except for ventral hernia at site of operaboa 
&>s 
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for colostomy, with colostomj -n ound still open discharging fecal 
matter Fascial defect giving nse to ^entral hernia is 4 inches m 
length, 1 inch in extreme width The onginal perforation which 
ga\e nse to the fecal fistula through buttocks evidentl) was in 
the rectum and postpentoneal smee, from the history, we can 
get no evidence of the patient ever suffermg from a peritoneal 
infection 

The object to be obtamed by previous operation evidently 
was the creation of a comparatively simple mguinal fistula which 
would encourage the closure of the two fistulas lower down In 
this it was entirely successful 

Operabon. — On April 7, 1919, the patient was anesthetized 
The fistula was closed with three silk sbtehes, the operating field 
then stenhzed with benzme, lodm and alcohol A curved m 
dsion following the mesial border of the fasaal defect was made, 
this cleared the mtestmal opening by approximately f inch The 
flap thus freed was turned outward, the pentoneal cavity opened 
along the same line AH adhesions freed and bowel dissected 
loose from abdominal wall The scar tissue about edges of open 
mg dosed m the usual manner The bowel dropped back into 
abdomen Pentoneinn dosed Abdommal wall dosed m layers 
each layer havmg been previoiisly dissected free ilusde edges 
approxnnated with Ivo 1 catgut sutures Lghtly tied Fasaal 
layers overlapped, Ivo 3 catgut suture materul being used 
Skm dosed without drainage Pabent’s conralescence was un 
eventful, he was allowed out of bed dimng third week. This 

IS of interest because of the unusual site of the intestinal per 
foration and resultmg fecal fistula, and the use of the %ery good 
idea of an mguinal colostomy to encourage the dosure of the 
fistulm lower down 


CLINIC or JIAJOR D B rllEMISTER 
U s Geveral Ho-^pital No 2S, Fort «!HERinw, Illinois 


M?ASATIVS SURGERY O? 'JJAR G? BONE AS 

ILLUSTRATED BY FRACTURES OF THE FEVTUR 

Summary Chronic infection long standing malpos tion and jvtrtial or com 
plete mtemiption of continuity the chief problems to be met the first 
problem oi-crshado'sung all the rest pathologic anatomy of chronic 
posttraumatic bone infections methods of examination obliteration of 
dead spaces and remos'al of sequestra the chief essentials m treatment 
Dakin s solution playing a secondary relatively non-essential rOle 
Demonstration of illustrative cases 

The care of the wounded in the hospitals of this country as 
they have been returned from overseas has presented different 
problems from those encountered m the earlier work m the same 
type of cases on the other side 

In the case of fractures the important problems arising dur 
mg the stage of splinting and acute infection about the seat of the 
fracture have largely passed, as months haw usually elapsed 
smee the mjury, and healing is either well under way or completed, 
and well-developed sinuses ha\ e been established where infection 
persists, allowing of discharge of pus and limiting abscess forma 
tion to a small percentage of cases 

The problems presented are largely those of chronic infection, 
long standing malpositions, and partial or complete interrup- 
tion of continuity resultmg from loss of bone substance By far 
the most important of these is persistent infection with, its con- 
sequent fistul® and discharge It is the sequel of the acute 
infection which occurs at the time of the mjury, and leads to the 
formation of a vanable amount of dead bone and to alterahon m 
the callus The fractures are usually comminuted, with a num- 
ber of large or small splinters and sharp irregular, pointed frag- 
ment ends Necrosis of the splmters is common especially when 

Sa? 
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they are completely detached Frequently only portions of 
adherent or detached splmters die Death of the ends of the 
fragments is apt to occur, especially when pointed, but also along 
the margins of the oblique fracture Imes Reparatiw processes 
soon begm in the su^v’l^mg elements of the ends of the fragments 
and splmters, and lead to callous formation which has the usual 
features of callus formed m the presence of infection and about 
dead bone Destructi^'e changes are set up about the dead bone 
which lead to its gradual separation from the hving bone and the 
formation of a \'anable number of sequestra. Unless the de- 
struction of osteogenetic elements has been too extensiTC the 
newly formed bone usually leads to bony union m from two to 
fi\-e months m case of the larger bones The pieces of dead bone 
come to be m pockets or ca\aties surrounded by masses of exuding 
granulations which continue to exert more or less absorbU^'e ac 
tion on them If the dead bone is pocketed where the granula 
tions have a better chance for attack the absorption may be con 
siderable and contmued irregular reduction in size will occur 
But if it lies m larger open spaces and is bathed continuously m 
the pus of discharging deeper portions, the surrounding granu 
lations will he less healthy and destruction may be ^ ety sbght, 
especially m the case of a large dense piece of cortex 

The new bone bndgmg the fracture is irregular m its dis 
tribution according to the location of the dead bone and the cloacaj 
which form for the escape of the discharge There are usually 
one or more canties, pockets, or wmdows along the lines of the 
fracture which hai'e resulted from the formation of dead bone and 
the failure of the callus to fill out the defect m these regions 
The dead fragments may be gradually broken up extruded, 
or absorbed as time goes on, m which ei-ent the ngid walled si 
nuses usually remain and arc filled with granulation tissue which 
bacteria and fails to be converted into scar tissue, thus 
keepmg the sinus open Frequently the cavnty is very irregular, 
extending obhquely along the fracture line with several arms and 
openings Tunnel formaUon is very common from the presence 
of a cavity in the medullary region with an opening on cither 
side 
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The callus as a rule, gradually organizes and docs not present 
CYidences of chrome mfection after the dead bone has been 
separated and tbe sinuses and caMUes haw been definitely cs 
tablished Conscquentlj , the mam causes of persistent infection 
with continuous or intermittent discharge m the t>'pc of case 
which IS seen months after injury are dead bone and cavity, tunnel 
and pocket formation at the seat of fracture Jlorc or less dis 
senunated infection of the callus nia> be occasionally responsible 
but It pla>s a relatiwly minor i51e 

Rational therapy in the old cases is based almost entirely 
upon the recognition of dead bone and its removal and the pres 
ence of abscess cavities pockets and tunnels and their efface 
ment bj the sloping remoi’al of a sufficient amount of the sur 
roundmg new or old bone to allow the soft parts to fall m and 
fill out the space 

It IS rare to find either new or old bving bone so extensively 
infected that removal of large amounts for this reason is neces 
sary Combined climcal and roentgenologic study will usually 
give one the desired information as to the presence and extent of 
these conditions and the tjpe of operation can be planned be 
fore the bone is exposed Occasionally both the amount of dead 
bone and the extent of cavity formation wall be far m excess of 
expectations and a different plan of procedure has to be resorted 
to after the exploration The masion or incisions are so placed 
that penosteum and soft parts are removed as nearly as possible 
only from that bone which is to be exased Hus prevents in 
fection and subsequent death of unnecessarily denuded bone 
which is left 

If the callus 15 suffiaently strong to permit of the removal of 
the dead bone and the effacement of cavities and tunnels at the 
same operation this is always done but if the removal of the 
necessary amount of bone would leave a too much weakened 
bridge and lead to fracture or danger of non union the dead 
bone alone n Tp-mo 'pH •.■nd p— r- 


ine surroundmg soft parts and are not the cause of the fistul® in 
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marked contrast to the dead bone This is because thej are 
sterile on the inside and easilj become encapsulated while dead 
bone, being more or less porous and harboring bacteria usiall) 
keeps up continuous suppuration Such foreign bodies as com 
mimicate with the fistulous tracts or are large and accessible are 
remoied If small and encapsulated they are usually not mo- 
lested 

Careful splmting or the application of a cast is essential where 
the bone has been much wecdrened Operation mth the limb in 
a Thomas splint is still ad\Tsable m certam cases months after 
the injury Radical operation should ne\-er be attempted m the 
presence of an acute eiacerbation 

The wound m the soft parts is usually left open and packed 
loosely with gauze Partial closure maj be made where the 
amount of infection is slight, but, as a rule, this is unsafe 

Woimd healmg occurs somewhat more rapidly and certainly 
with the use of the Carrel Dakin technic, which is the routine 
after treatment, but it is of minor importance m comparison with 
the Operation, and healing occurs without a \-ery striking differ 
cnce when dry dressings are used 

The following cases are illustrati\-e of some of the conditions 
with which one has to deal m fractures of vanous portions of the 
femur 

Case I — ^Pn^'ate A Af , wounded August 10, 1918, by high 
explosive entering in the left sub- and supratrochantenc regions, 
fracturing the upper end of shaft of femur and perforating the 
Deum above the acetabulum "Wound debndement m thirty 
hours Treated m Base Hospital with hmb in Thomas splint 
for ten weeks, then in plastcr-of Pans cast for three months 
Considerable discharge from both wounds, espeoaUy from upper 
Patient was sepUc, lost weight, and ran a continuous tempera 
turc Cast removed in January, when fracture was he^eA 
Operauon February ISth for removal of dead bone from femur 
Continued to nm temperature and have discharge until admitted 
to II S General Hospital No 28 m April 

At that time he was cmaoated and moderately septic The 
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left thigh was marKcdly deformed about the hip arid 2J inches 
shorter than the right There WTis a fisluU leading down to the 
subtrochanteric region of the femur and a larger one mth much 
discharge in the supratrochantenc region A probe could be 
passed mwatd along this backward tract through the iliac bone 
into the pelvis fcKac etammation rei-calcd a tender mass on 



Fig 274 —Sketch from x ny #howing fractures tunnels fistula? and 
foreign bod es, with abscess m pelvis draining incompletely through the 
upper fistula 

Cither Side of the rectum above the levator am There was shght 
mobility m the hip joint 

*Ray examination showed a healed left subtrochantenc 
fracture with marked abduction, of the upper {ragtaent aw4 vt- 
regular callus at the seat No tunnel was seen m the a: ray 
Questionable sequestrum shadow was present on the internal sur- 
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left thigh was marledly dcfoirocd about the hip and 2^ inches 
shorter than the right. There ^^'as a fi-stula leading donti to the 
subtrochanteric region of the femur an<l a larger one with much 
discharge in the supratrochantcric rogion A prolx: could be 
passed mward along this bac5v^^ard tract through the iliac bone 
into the peh-is PclWc craniinarion rev'Caled a tender mass on 



F»8 ^74 — Sletch from * tay, showing fractures, tunnels, A8tula>, jioit 
forefjn ixiiiles, w.t& abscess »iv (>eWts dtaw'ing lOcornpletely tbe 

upper Sstiils 

either side of the rectum above the levator ani. There was slight 
mobility in the lup-joint 

a^'Ray examination showed a healed left snbtrocbanterir 
fracture with marked abduction of the upper fragment and ir- 
reguiar caCius at the seat No ttumel was seen in the x-ray 
Questionable sequestrum shadow was present on the internal sur- 
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marked contrast to the dead bone This is because the) are 
sterile on the inside and easil) become encapsulated, while dead 
bone, being more or less porous and harboring bacteria ustjD) 
keeps up contmuous suppuration Such foreign bodies as com 
muiucate with the fistulous tracts or are large and accessible are 
reino\ed K 'small and encapsulated the) are usually not mo- 
lested 

Careful splmtmg or the apphcation of a cast is essential where 
the bone has been much weakened Operation with the limb m 
a Thomas sphnt is still adnsable in certain cases months after 
the mjuT) Radical opera bon should neier be attempted in the 
presence of an acute exacerbabon 

The wound in the soft parts is usuall) left open and packed 
loosel) with gauze Partial closure maj be made where the 
amount of infecbon is slight, but, as a rule, this is unsafe 

W ound healmg occurs somewhat more rapidl) and certainly 
with the use of the Carrel Dakin technic, which is the routmc 
after treatment, but it is of minor importance in companson with 
the operabon, and healmg occurs without a ^’ery strikmg differ 
ence when dry dressmgs are used 

The following cases are illastrabi-e of *ome of the condibons 
with which one has to deal m fractures of various porbons of the 
femur 

Case I — ^Pn\-ate A "M , wounded August 10, 1918, b) high 
explosive entering m the left sub- and supratrochantenc regions, 
fracturing the upper end of shaft of femur and pierforating the 
Oeum abo\e the acetabulum Woimd debndement m thirty 
hours. Treated m Base Ho'pital with limb in Thomas splint 
for ten weeks, then m p!aster-of Pans cast for three months 
Considerable discharge from both wounds, espcoall) from upper 
Pabent was sepbc, lost weight, and ran a continuous tempera 
ture Cast re3no\cd in January, when fracture was healed 
Operabon Februarj ISth for remo\al of dead bone from femur 
Contmued to run temperature and ha\-e discharge until admitted 
to U S General Hospital Ko 28 in April 

At that time he was cmaoatcd and moderately sepbc The 
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Bccaii c oI paUcnl s poor condiUon the turtber ndical ojKra 
tion necc«<vir 5 for the oblitcrnlion of the tunncia throuph the 
ilium and tlic femur vns not iKrformcd 



P«Jo/>eratne —The patients general condition markedlj 
improved and now at the end of six weeks the suiuses have closed 
both laterall> and posteriorly (Fig 276) However he has nm 
an afternoon fev'er of 1 to IJ degrees most of the time which 
probably means that infection is still present in the course of the 
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face of thigh 3 inches lower down There was a streak of lessened 
densitj extending obhquelj downward through the ilium in tie 
region of the fistula with surrounding new bone formation. The 
shadow of a foreign body appeared 2 cm mtemal to the isdual 
spine which on localization prowd to be 7 cm from the rear 
Figure 274 is a sketch from the * ray and also shows the pelvic 
abscess 

Operation (Aprtl 18, 1919) — Postenor penneal inaaon cen 
tenng over ischial spme Large horseshoe shaped abscess 
opened about rectum and between levator am musde and pelvic 



u and pelvic “ 


pentoneum (Fig 275) Foreign bodj found in abscess cavity 
and extracted This abscess which was of months’ standing 
and hned with a pvogemc membrane communicated with and 
dramcd imperfectlj through the fistula penetratmg the flium 
and openmg on to the supra trochanteric region 

Lateral ino-ion was made, exposmg seat of fracture m femur 
tunnel through callus from anteromesial to posterolateral por 
tions discovered, large ledge chiseled off about opening of tunnel 
anteriorly and sequestrum removed from its posterolateral 
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Case Il—Pmaic J A, injured iincluncgun bullet 
September 27, 1918, <;u<tiinin}' a Inciurc in the ^ubtnKlnntcric 
region Debridement <ixl\ hours ifltr injurj The limb was 
kept in a Thonia<i splint for siv and one Inlf months until healing 





Fig 278 —Condition of fracture shown in tig 277 one month after operation 

Was complete The t\ound m the &oft parts healed except for a 
sinus laterally, which continued to discharge proJusely Dakin’s 
solution through an enlarged opening was used for two and a 
half months before admission, April 12, 1919, but did not modify 
the condition x Ray (Fig 27?) side tietv taken Apj-iJ 15, 1919, 
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tunnels through the ihum and femur, •i^Juch ma> lead to re-c«tab- 
hshment of the fistulas and necessitate further operatne mterfer 
ence for their obhteration In the case of the femur the remo\’a! 



pig 277— S de t e» of healed obi quc fracture of upper end f firour « th 
numerous sequestra 

of the weaker anteromesial wall would lie indicated in the ihum 
cTtensne remoial of the external wall leatmg a crater shaped 
defect into which the gluteal muscles can '•mt 
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<;inu«es to (lead bone pnxncmcillu^ and t Ik ujiixr foreign IkxI) 
Posterior villa of proo\*c and «mus in Iwnc rcniond md (K id bone 
cxtracl(Ml lorcipi both m livtuh cxtncttd through tnhrgid 
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Fig 279— Fracture healed th sequestrum and fore gn bodes in vicinity 

antenor opening All of the other foreign bodies were encapsu 
lated and vere not disturbed 

Wound healing has been rapid and m fiv-e and a half weeks 
vot 3— s> 
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shows the tjpe of fracture There is a ^ eri oblique fracture bae 
with shadows suggesting sequestra and lessened densitj, su» 
gesting a tunnel running obhquelj downward and backward 
aero s the bone 

Operation {April 16 1919) — Lateral incision exposing outer 
and antenor surfaces of seat of fracture there are cloaca antero- 
me^iallj , lateral!) and posterolatcrall) , and a tunnel eitendug 
along the obhque fracture hue connectmg them sloping remoial 
of the anterolateral w all of the tunnel which was found to contain 
senen sequeslia of \ arming sizes the soft pans could then faDm 
and fill out the defect The remaining posterior bndge was suf 
fiaentli strong to support the hmb 

Postoperatu el) , with Carrel DaLin treatment, the eipo^ed 
wall of the tunnel and the remammg cut surfaces soon became 
coiered oier with granulations and at the end of ee%cn weeks 
the Wound la healed ezeept superficaalli Figure 278 shows 
* ra) of the remaining bndge of bone 

Case — ^Pmate H On Julj 30 1918 sustained com 

minuted fracture of left femur 4 mches below trochanter from 
high czplosne shell Debndcment twentj four hours later 
Treated wath Thomas sphnt for fi\ e months when heahng was 
complete but duchargmg smus persisted Operation Februai) 

I 1919 for remoc al of dead bone but smus per la ted 

Lpon admission to General Ho pital 'No 28 April 12 1919 
there was umon with 1 J mches of shortenmg and a dischargmg 
sinus on the anterome lal and the lateral «ides of the thigh at the 
le\el of fracture x Ra) (Fig 2t9) showed union ivith marked 
uregulant) and endetice of dead bone at scat of fracture large 
foreign bodi in soft parts me lal to fracture and seicral smaller 
fragments low er m muscles of thigh 

Operation {April 17 1919) —Lateral masion etpOsing seat 
of fracture There is a deep grooi-e with dead bone and o\cr 
hanging ledge along postenor surface of callus and extending 
obhquel) downward along fracture Lne A probe lead* on pos- 
tenor surface of femur through «mus on mesial surface of tlugh 
where foreign bod) can be felt Figure 280 shows relation of 
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nxaminilion «ho\\(.cl 2\ inches of ‘shortentnR of right femur, 
and xnj examination (I ig 281) ‘■liowid innwrfcct union and 
po«Uion ^vith three hrRC pkres of tlcatl bone It the xcit of fnc 
Hire, and ivo fngments of the michine gun bullet <.mbe(ldt<l m 
the <oft parts antenorU 


1 



Fig 281 —Sketch of * hj it, Je Mew) showing nulun on sequestra anJ 
foreign bodies six months after injury and preceding operation 

Operation (March 18 1919) —With limb m Thomas splint 
the antenor opening was enlarged and a posterolateral longi 
tudmal masion made dotvn to bone Three sequestra remo\<.d 
from the suppurating soat of fracture Foreign bodies m soft 
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the opening dowti to the bone tras closed There is itill a 'nuB 
fistulous tract leading doien to the former seat of the foreign bod\ 
This IS suggesti\-e that there max be a bit of clothing nbeh was 
not remoied at the operation as it is a not uncommon cause of 
fistulae following rcmoial of foreign bodies 



Case n — Lieut M wounded bi machine gun bullet Sep- 
tember 28 1918 which fractured the middle < f the right femur 
Debndement lort\ hours later Thomas splint applitd Uound 
suppurated badli and pauent was anesthetized for drainage 
operatioib. a number of times during the subsequent four months 
Discharge contihued and union was incomplete when pauenl 
was admitted to the L S General Ho«:pitaI No 28 March JO 
1919, wearing a Thomas <iphnt 
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months and the hmb re r-wed alter months the 

bridge of bone does not h\^>*.rtroph\ «;ulTia(.ntl\ to supjxirl the 
Imib a hcaN-) bone tnn<plint from the libii ^MU bi. inhnl into 
either fragment making a reinforcing bridge for the gap 



F g 283 —Healed fracture of femur w th large cav opening from s de 

Case V— Private E P receded a high explo^ve fracture 
of the middle porUon of the right femur July 18 1918 Debnde 
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\\« u Mt il oml 1» ni' (omiri hon \\)th ihf Mnu'C' 

(lit Mjnlkr o»f WHS liw Hetl Hnd <\Uiftetl luit the hnstwe 
onihl not lit (iwiml \\ »wnw! \s»rk» il and i!rr>'>Kl with dr\ «lrf« 
in«> In n\\ wt'tk'. l>oili woinuU htaUd Imi thf frunirr 





«t «( US' I'lTx n s * t I t kM I"'!' I" ■> n iv>i«* 

WAS not sst '.ohl a' ''Itown t'\ mtmiwihti '« u\ { anwiur » ra\ 
Hu jvttn'nt " tlun 1*1 UM I **n a Un'Io tsH nml 
aKxU awlhRf"' «ri'h'd sma whul, niwi h» hs> 
at ont on » 
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months and the limh n rau’il If after s.\inl months tlic 
bniigc of bone docs not Ini^trlroplij sufTicitntlN to supiK)rt the 
limb, a hci\y bone transplant from tlit tibia will lie inlaid into 
either fragment, making a rtinforcing bndgT for the pap 



Fig 283 — Healed fracture of femur with large cavity opening from side 

Case V— Pmatc E P received a high explosive fracture 
of the middle portion of the right femur July 18, 1918 Debnde- 
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S:;r 

ment Jul\ 20 191 *! Treated in Thoma" «pliDt for sixccstb 
until fracture healed \\ a* ppcnted on three ard <«\en and a 
hall nionth> after injim for dead bone 

On adnu>vJon to L S General Hc^pUal "No 2^ \pnll 1919 
there xca- a laree di'charsnng wound on anterome'ol «Lnace d 



F, » 4 — \ftw U frwu-i ot 4-»w im »IJo«f so ( {sn 

UT w 'v'-jv.fr Fu ’v 

thiah abort ^eal «.J traciu'e x Ra\ esaninauoD (Fie 
showed a healed iractixe ci the teraur with sp-r dle-ahaped caE^> 
alt-SC lateral <iide and in 'ide new a larn? openmc could be 
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<«cn m the medial side of ihe bndge V pitcc of high txplo«i\*c 
^hell n-as present on the po^tcrlO^ sulc of the lower end of the up 
per fragment After the wound leading down to hone had im 
pro\-etl and a «mnll sequestrum had been extruded the bone xxas 
operated on Max 10th for the obliteration of llic jxKket The 
anteromc«ul wound was enlarged and Iwnc freed at <cat of frac 
ture There was a large hole in the mcdullarj region lined with 
health) graniilnion ti sue Its walls were cxtcnsncl) remoxtd 
espcaall) below and po^>tcnorl\ so that the soft parts could fall 
in and fill out the caxitx Fherc a\as no fistula leading to the 
foreign bod\ which was left I igurc ’^4 shows the condition 
ten da)-s later 

At the present time three xxccks after operation the bonx 
surface i» almost complclelj cox creel xxith granulations and there 
IS httle ehscharge from the x\ ound I he exte nt of remox al of 
bone from the mesial side i» not apparent m the Jf rax be cause of 
the oxerlapping of the shadow of the antenor cortex 

CxsE ^ I — Prixalc J rccciecd a machine gun bullet fracture 
of left femur 4 inches aboxc the knee on Julx 18 1918 Wounel 
debnded Jul> 20th Aftenxard treated m Thomas splint until 
union completed three and a half months later Posterolateral 
sinus continued to discharge up to admission to U S General 
Hospital No 28 April 18 1919 No operation had been per 
formed for the removal of dead bone 

ac Ray examination (Fig 28a) shoxxed oblique healed frac 
ture with moderate posterior angulation and lateral displacement 
of lower fragment Iloax) shadoxxs of pieces of dead bone can 
be seen extending obhquelj along fracture line the largest one 
being at the lower end The side view (Fig 286) fads to reveal 
the dead bone distinctly 

Operation ( ipril 24 1919) — Posterolateral incision down to 
bone showed many dead fragments at lower end of break and a 
tunnel extending obliquely upward and inward along fracture 
bne A second mesial incision was made and a cortical opening 
with dead bone found at upper end of the fracture hne In 
order to obliterate the tunnel the soft parts xxere then separated 
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ment Jul\ 20 1918 Treated in Thcmaa eplint for six no-tis 
untU fracture healed \\ as operated on three and sera and ^ 
half months after injun for dead bone 

Onadmis ion to L S General Hcupital No 2*^ April 1 1919 
there t\-as a large discharging vroimd on anteroire^ «utace cf 



F** tfier t^acejumi of enou^^i of c-a »al o a low ».ft pert* to 

faJ m coirpare F g vj 

about <eat of fraaue x Ra^ eiaminaUon Fl*’ ’S3) 
shotred a healed fracture of the femur tnth -pmdle-shaped callus 
along bleral 'ide and in ide \aew a large opening could be 
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wounds were hcilcd at the ind of fiNc and a halt wicls anrl the 
patient is now (June 1st) RctlinK around on crutches No more 
stnkinK effect of the remoaal of dead hone and one wall of a 



Fig 286— bide Mew. g[ femur (compare Fig 285) 

tunnel has been seen than this Had Dakin s solution been 
used some avould ha\e attnbuted the rapidit> of healing to its 
action 
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froni the bone anterolateral]} and a ^loping “Spiral removal of (he 
anterolateral bridge performed Seieral more pieces of dead 



Tig 2S3 — IteaUd oW flue fracture of femur * th tunnel and sequestra 


bone were then remov-ed from the middle portion of the 
tmmel Figure 287 '■hows the remaining bndge four iveeks after 
operation 

Dail> dr) dressings tiers o'^d in the after treatment The 
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renio%al of dcid bone, altboupb ihtrt lii<l bttn 1 continuous 
profu«c (iLcharj,!. from the wound of exit 

Examimtion showed fnctua united !>\ Iirpe callus Dakin 
tulw was ins?rUd in lateral oixnin},' 





F Z 288 — Healed fracture of femur w th dead bone and li nncl 


X Ray (Fig 288) showed cavatj wath dead bone in femur 3 
inches above joint wath mesial and lateral openings in the newlj 
formed bonj ridge 
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F g 28 After remo\al of anterolateral u'ail of tunnel and dead 

Case ^TI — PnAate E wounded September IS 19lS b^ 
machme gun buUet entenng mesial side and passing out on lateral 
side of thigh 3 inches aboi e knee producing a compound com 
minuted fracture of femur \\ ound opened and drained three 
da)3 later Thomas sphnt applied and worn until admitted to 
hospital March 5 1919 No operation had been performed for 
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removal of dead bone, although there had been ft continuous 
profuse discharge from the \\ ound of evit 

Examination showed fracture united bj large callus Dakin 
tube was inserted in lateral opening 


I 

( 




Fig 2 R 8 — Healed traeturi. of femur ^Mth dead bore and tunnel 


X Ra> (Fig 288) showed ca\-it> with dead booe in femur 3 
inches dbo\c jomt with mesial and lateral openings in the newlj 
formed bon> ndge 




Fig 2S — \fter reraoial of anteruUteral Hall o( tunnel and dead tiODC 

C\SE \H— Pn\ate E ^\ounded '^epuniber 18 1918 bj 
machine j;uii buUet entering medial side and passing out on lateral 
side of thigh 3 inches abo\‘e knee producing a compound com 
minuted fracture of femur ^\ound opened and drained three 
da \-5 bter Thomas sphnt applied and worn unUl admitted to 
hospital, March 5 1919 No operation had been performed for 
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reino\aI of dead bone, although there Ind been a continuous 
profuse discharge from the i\ound of exit 

Examination showed fracture united bj large callus Dakin 
tube was mserted m lateral opening 



Fig 2118 —Healed fracture of femur «-.'i 

^ Ra> (Fig 288; showed caut^ 1 . ^ " 

»,.hmes.a, ‘"■' 

l»™ed bonj ridge ^ ' 
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OperatioD {March 18, 1919) — Long lateral and «hort oesal 
masions down to sinuses A large bteral window was foudm 
cortex with a cleft running upward along an oblique fracture hne 






F g 289 — Vter removal of dead bone (compare F g 2S8) 

Opening enlarged and se-v eral large pieces of dead bone remoi-ed 
from the ca'itj Alesial opening slightlj enlarged Thia left a 
tunnel transversel) through the bone but neither the antenor 
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nor the posterior nail appeared sufficiently strong to support the 
estremitj at the tune, so both nere left and the wound treated 
postope^atl^cI> mth Dakin’s solution, while the infection cleared 
up and the bonj bridges became stronger A large portion of the 
lateral wall of the posterior bridge underwent necrosis from denu 
dation of soft parts and separated m four and a half weeks as a 



tig 290 — Incision and separation of periosteum and soft parts from 
postervar bridge to be removed A shov.s m section hotv enrv ed penostcotome 
elevates periosteum from bone 

sequestrum when it w as extracted The entire bony surface then 
became covered vvith healthy granulations and discharged very 
little Figure 2S9 shows the tunnel May 3 1919 The anterior 
bridge thtn appeared suffiaentlj strong to support the limb 
Consequcntlv the postenor bridge was removed Maj lOth 
through a slightlj curved lateral incision cutting the soft parts 
and periosteum along the line of incision in the bone (Fig 290) 
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Operation {March IS, 1919) — Long lateral and short me«ul 
indaons down to sinuses A large lateral nindow was found hi 
cortex with a cleft running up-n-ard along an obhque fracture line 



Fig 2S9— -titer reIno^■al t>i dead hone tcoinpare Fig 

Opening enlarged and sei-cral large pieces of dead bone remoied 
from the ca«t\ Medial opening "lightl) enlarged Thn. left a 
tunnel traijs>er«ly through the bone, but neither the antenor 
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not the postcnot wall appeared sufficiently strong to support the 
extremity at the time, so both were left and the wound treated 
postoperatnelj with Dakin s solution while the infection cleared 
up and the bony bridges became stronger A large portion of the 
lateral wall of the posterior bridge underwent necrosis from denu 
dation of soft parts and separated m four and a half weeks as a 



r<g 290 —Incision and separation of periosteum and soft parts from 
posterior bridge to be removed A shows in section how curved penostcotome 
elevates periosteum from bone 

^questruro when it was extracted The entire bony surface then 
ecaine covered wtb healthy granulations and discharged ^ery 
htUe Figure 289 shows the tunnel May J 1919 Theantenor 
Ddge then appeared sufficiently strong to support the limb 
onsequentlj the posterior bridge was removed May 10th 
rough a sbghtlj curved lateral incision cuttmg the soft parts 
and penosteum along the line of incision in the bone (Fig 290) 
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The ®Qft parts r\ere then separated from the bndge arotaid the 
mesial \iath a large cun ed sharp peno teotome espec 

lalh construrted for femur work The bridge was then renlo^^ed 



Fi^ T91 — ■alter reratA-al vf po<enor nail of lunntl Compare Fi^i. 2sS 

b\ a sloping mo-ioiv at either end which extends through the 
lateral cortex across the meduUan canal and through the 
opposing mesial cortex Tbi= left the condition shown in Fig 


REPARATIVE SURGERY OE ^\AR \\OtrvT3S OF BONE 83 1 

291 TheboncinciMonatthc lower end should haNcsIoptd more, 
as It would ha\e permitted the hamstring muscles to fall m more 



^^g 292 — Condition to be attained when healing is completed 

casil> Ihc dear -spot in the a: ra> tahen .Ma> 29 , 1919 , shows 
that this has not vet occurred but the infection has about disap- 
pcared and granulations will no doubt pull the soft parts into the 
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defect m the course of a fe\r «eels as shoTO «cieniaticalj> in 
Fig 292 The aatenor bndge la suffiaentl\ strong to support 
the hmb -without the aid of a splint but it mil be months before 
It has increased in size to a point that will permit of full wei'^ht 
bearing 

Case ^^X[ — Private G on AIa\ la 1918 receised a high 
expIo«i\e fracture of right femur 3^ mches abose knee V\ound 
debridement m fifteen hours -Bodi and leg cast applied and 
wounds dressed through lateral opening Two months later 
under ether the fragments were mampulated m an attempt to 
o\ercome the shortening and angulation Plaster cast reap- 
phed FoUo-wing this -wound nas opened several tnnes tor the 
establnhinent of dramage In 'September pla'^ter cast -was re- 
placed bj Thomas ‘^plmt w hich he has a om since Operation in 
December for remoi al of dead bone Deformity and smus haw 
persisted 

Exammation on admission to U S General Hospital No 28 
April ”^4 1919 <;hO" ed 3 inches of «hortenmg mth upper frag 
ment oa emdmg lower on its outer border ■Mobiht\ stifl pres 
ent at Ime of junction Knee markedly stiffened Postcro- 
lateral ^mus leadmg doi\'n to bone x Rai examination (Dg 
^93 1) ■'hows the -marked o\ emding and angulation of obhque 
fracture with mcompleteh o ified callus and a ca\atj contain 
mg a sequestrum in the lo-wer fragment bordering on the oier 
lapping upper end 

Operation ft/u-i 1 1919) — Throu'^h a po terolateral mO-ion 
the eque-trum and granulations were remoi ed trom the ca\atj 
and the callus excised from along its margins 

The after treatment was with Dakm s solution and in three 
weeks the wound was latgeh dosed and coiered with healtbi 
granulattons (Fig 29o 2) ft was deeded to operate agam -with 
the idea of reduemg the shortenmg and lateral duplacement 
• » Ko of 


Hawlo table and the Schroeder clamp the lower tragment was 



Fig 293-1 Cavity and dead bone with non union eleven and a ha 
months after injuiy 2 Condition after removal of sequestrum and mjectio 
with Dakin s solution 3 and 3^ Fractures reduced and held by Parhai 
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brought down and fitted into the mortise of the upper, as shown 
m Fig 293, 3 and 3 A The fragments were fastened in position 
by a Parham band and a plaster-of Pans body and leg cast ap- 
phed A window was cut out and the w ound treated with Dabn s 
solution There has been httle reaction smce the operation, and 
it IS hoped that bony union will occur in the presence of the 
moderate infection which is present As soon as suffiaent callus 
has formed, which should require from three to four months the 
Parham band will be remoA-ed If dead bone should form as a 
result of the operation, it will subsequently be remo\ed 

It would ha\-e been better to wait until weeks after the wound 
was entirely healed before reduang the deformity, but with the 
large ca\’itj m the upper end and bordering on the lower end of 
the upper fragment, healing would not take place without rc 
moral of the orarlapping upper fragment, m which case reduction 
would then hara been impossible The case illustrates how it 
may be necessarj to take the chance of operating m the presence 
of infection reduced to a iniTiiTniim m order to orarcome crtensirt 
defonnit> 
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USA General Hospital No 23, Fort Sheridan, Illinois 
(Orthopedic Service) 


CHRONIC DISLOCATION OF OUTER END OF CLAVICLE: 
RECONSTRUCTION OF ACROMIOCLAVICULAR ARTICU- 
LATION BY THE AID OF A STRIP OF FASCIA LATA 

Summary Inability to abduct arm from side without pain as a result of 
accidental injury sustained three years previously dia^osis operative 
findings method of sutunng transplanted fascial stnp. result 

F R K , private, U S Army, while m service on the Mexican 
Border in July, 1916, was thrown from a bicycle, stnkmg his left 
shoulder against the sidewalk There followed considerable local 
pain and swelling, but no abrasion or flesh wound The surgeon 
at Camp Wilson pamted the shoulder with lodin and prescribed 
a Imiment The pam and disability gradually disappeared ex 
cept when the patient attempted to abduct the arm from the side 
He was only able to abduct to about 60 degrees He was mus 
tered out from border service January 20, 1917, but was recalled 
to service on April 4, 1917, and sent overseas on February 18, 
1918 He continued to have pam on abduction of shoulder, and 
an X ray exammation was made at Limoges, France, Base Hospital 
No 13, which did not disclose a fracture He was given orderly 
duty m France because carrymg a pack caused pam in the 
shoulder He was gassed and sent to a hospital, where he recov- 
ered entirely from effects of gas, but w as kept m hospital on ac 
count of trouble m the shoulder 

He was transferred to the Umted States, and sent to General 
Hospital No 28 Fort Shendan, Dlinois, Orthopedic Service, a 
short time ago 

On adrmssion to this hospital examination revealed an upward 
dislocauon of the left clavncle at the acromioclavicular jomt, the 
835 
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brought dowTi and fitted into the morU>e of the upper as shown 
in Fig 293 3 and 3 A The fragments were fastened m position 
bi a Parham band and a plastcr-of Paris body and leg ca.t ap- 
plied A mndon n-as cutout and the mound treated mtkDahas 
solution There has been httle reaction since the operation and 
It IS hoped that bonj union will occur m the presence of the 
moderate infection mhich is present As soon as sulBcient callus 
has formed which should require from three to four months the 
Parham band mill be retno^■1ed If dead bone should form as a 
result of tie operation i£ inlJ subrequentl^ be remoied 

It would base been better to wait until weeks after the wound 
was entirelj healed before reduemg the deformitj , but with the 
large ca\atj m the upper end and bordering on the lower end of 
the upper fragment, healing would not tale place without rc- 
moi-al of the oi’erlappmg upper fragment, m which case reduction 
would then hai'e been impossible The case illustrates how it 
maj be necessai) to tale the chance of operating in the presence 
of infection reduced to a nununum m order to orercome eatensire 
deformitj 
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displacement being about | inch Hie clavicle could readily be 
replaced, but immediately returned to its abnormal position 
There was no tenderness or pam except when abducted beyond 
60 degrees The deltoid was somewhat smaller than on the nght 
side and the muscular power was much diminished There was 
no graUng or crepitus on motion 

The X ray plates showed no bone disease and no fracture 
The distance between the acromion and the clavicle was in- 
creased 

In view of the very considerable disability an operation was 
performed by the following method 

The acromion and the outer third of the clavicle were exposed 
The acromioclavicular ligament was found to have been tom com- 
pletely from its acromial attachment, and to ha\e been partially 
repaired by acatncial tissue It was so long and lax that it 
exercised no restraint whatever upon the abnormal mobility of 
the jomt The coracoclaviailar ligament was untom, but was 
apparently of unusual length so that it did not prevent the undue 
upward movement of the clavicle (Fig 294, I) 

A hole was drilled wath a i^inch drill downward and outward 
through the end of the clavicle, toward the bottom of the articu- 
lation A similar hole was then drilled downward and mward 
through the acromion, converging toward the bottom of the 
clavicular hole A strip of fasaa lata 4 mches long and 1 inch 
Wide was cut from the thigh and was carefully denuded of fat 
It was then rolled up to form a cord, and a strong suture was 
sewed into one end to be used m pulling the fascial cord through 
the boles in the bones The suture is a combmation of purse- 
stung and mattress suture and is very useful m this sort of work, 
as it prevents the ends from stnppmg back and also gives a firm 
hold on the fascia or tendon (Fig 294, 2) 

Fig 294 —1 Schematic representation ot operative findings Note com 
pJete tear of acromioclavicular ligament and apparent lengthening of coraco* 
clavicular Lgament thus permitting upward dislocation of outer end of 
clavicle 2 A and B Method ofinsertmg sutures martificialligament of fascia 
bta 3 Fascial transplant sutured m pos tion operation wdl be completed 
by closure o! sVin incision 4 Diagram of a-ay in which roll of fascia was 
used 5 Proposed improved method 
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The fascial cord was now passed through the holes and pulled 
tightly enough to approximate the acromion and claxacle The 
ends of the cord were lapped over each other and sutured firmly 
together and to the periosteum of the bones with chromicizcd 
catgut (Fig 29-1, 3 4) The line of union seemed very strong, 
and there was no tendency to displacement when the arm was 
mowd up and down 

The skm was sutured and the wound dressed A figure of 
eight bandage was apphed, gomg under the elbow and over the 
shoulder, crossing the clavicle, and dowm on the other side below 
the nght axilla, so as to hold the arm up and the clavicle down 
A felt pad was placed under the bandage where it crossed the 
clavicle and the wound (Fig 295, 1 2, 3) 

Comment — ^The patient made an uninterrupted recovery, and 
after eight weeks was able to abduct his arm to practically the 
full normal extent without pam He is now apparentlj entirely 
well 

It was at first beheved that it would be necessary to perform 
a similar procedure with the coracoclavicular hgament, as it 
seemed hkely that this structure had been tom, or at least over 
stretched, since it presumably has more part m checking the up 
ward movement of the clavicle than has the acromioclavicular 
hgament The outcome of the case how ever, shows that it was 
not necessary 

The technic of the operation could have been improved by 
passmg the fascial cord in figure of eight fashion from the clav 
icle to the acromion as it would form a sort of cruaal ligament 
instead of a loop and the upward motion of the clavicle would be 
better controlled (Fig 294, 5) 

Fig 29S — 1-3, Method of applying postoperative dressings Their 
object IS to support the arm and help to overcome tendency of clavicle to be 
displaced upward 




FLAIL ELBOW FOLLOWING EXaSION OF LOWER END 
OF HUMERUS. OPERATION TO PRODUCE STA- 
BILITY OF ELBOW- JOINT 

Summary Complete destruction of elbow joint due to lodgment of frag 
ment of high explosive shell and subsequent debndement resulting tn 
flail elbow condition eight months later preparation for operation, 
use of antitetanic serum, technic of reconstruction of joint result 

A K , pnvate, A E F On August 4, 1918, m the Argomxe 
Forest the patient was struck by a fragment of high explosive 
shell m the nght elbow A compound commmuted fracture of 
the lower third of the humerus and the upper end of the radius 
resulted, the missile entering above the external condyle, passmg 
downward, and embedding itself just below the head of the radius 
The wound was dressed at a first aid station, and anbtetamc serum 
administered about a half hour after the injury was received 
He was sent to the hospital at Chateau-Thierry the next day, and 
was operated upon at 9 p ii the same night, August Sth A 
debndement was performed, and the lower end of the humerus 
and the upper end of the radius were removed A Thomas 
arm splint vras applied and two days later the patient was seat 
to Base Hospital No 5 at Pans The Carrel Dakm treatment 
was mstituted, and twenty days later a pocket of pus was evacu 
ated at the upper end of the wound The Dakm fluid was used 
until October 2d, when the wounds were dressed with dry gauze 
and a plaster sphnt applied The wound was completely closed 
on December 1 Sth Evacuation to Ellis Island Hospital Novem 
ber 18tb, and sent to Fort Shendan on March 2, 1919 

On removal of the cast the elbow was found to be a typical 
flail jomt, bendmg backward and sideways as readily as it bent 
forward It could also be twisted around freely on the long axis 
The patient had no control of the jomt, and was xmable to move 
the Icsstasm upon the aim except hy ahakioig \\ aitjund m a dang- 
hag fashion The wound was healed, and the scar was pale and 
painless The muscles above and below the joint w ere atrophied, 
841 




FLAIL ELROW FOLLOWING EXCISION OF HUMERUS 843 


and the fingers and wnst were stifi from disuse The lower end 
of the humerus was narrow and pointed, and the condyles were 
absent The head of the radius could not be felt 

jc Ray examination confirmed the physical findings, and did 
not disclose any sequestra or foreign bodies All of the bones 
showed marked atrophy of disuse 

For two weeks the arm was used as freely as possible, and was 
massaged m order to bring to light any latent infection which 
might be present There was no reaction •v\hate> er to these vig- 
orous measures, and it was considered safe to perform an opera 
tion to restore some measure of stability to the loose jomt 
Anlite amc serum was administered, and on March 18th he was 
anesthetized after twenty four hours’ preparation of the field of 
operation 

The long scar on the lateral aspect of the arm and forearm 
was carefully dissected away, and the jomt was exposed The 
lower end of the humerus w as brought into view, and was simply a 
narrow cylinder of bone with a pomted end It had been short- 
ened about inches by the removal of the condyles and the 
expanded lower part of the shaft In accordance with a pre 
conceived plan (original so far as the wTiter knows), the lower end 
of this bone was sawed into a wedge shape with a small hand saw, 
and a piece of fasaa lata was securely sewed over the end and 
about IJ mches upward on the shaft covering all of the exposed 
hone This latter procedure was perhaps unnecessary, but was 
deemed advnsable m order to prevent a possible bony ankylosis 
(Fig 296, 1, 2, 3) 

The upper end of the ulna was now freed from adhesions and 
brought out of the masion The greater sigmoid fossa was 
cleaned of the dense scar tissue which filled it, and was made 
larger and longer by fihng it out with a round file The end of 
the humerus was now placed in the sigmoid fossa and was found 
to fit It rather accurately from side to side, and to allow a very 
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KEUROMA OF MEDIAN NERVE IN PALM OF HAND DUE 
TO GUNSHOT WOUND 

Summary Healed gunshot wound o( hand with evidence o( involvement of 
fiexor tendons and median nerve large neuroma discovered at opera 
tion excision of neuroma and end to end suture with hand in flexion 

Sergeant REM, 128th Inlantry, was struck at the base 
of the hand by a machine gun bullet m the Argonne Forest on 
November 10, 1918 Four hours later a first aid dressing was ap 
plied and he was given antitetanic serum Bandages were 
changed at Field Hospital No 128, and an operation was per 
iormed the next day at Evacuation Hospital No 6, under ether 
He then passed through several base hospitals and was sent to 
Newport News Dakin’s solution was used for six weeks after 
the operation, and the wound healed on December 18, 1918 
He was admitted to U S General Hospital No 28, Fort 
Shendan, Ilhnois, on March 24 1919 

Examination showed a scar 8 cm m length running trails 
versely over the thenar enunence m the palm of the hand This 
marked the exit of the bullet The wound of entrance was mdi 
cated bj a small scar 2 cm below the styloid process of the ulna 
■on the posterior part of the wnst jomt 

Dorsal flexion of the wnst was shghtly limited, and palmar 
flexion was normal He was imable to close the fingers com 
pletely or to extend them actively to the full range of motion 
Passu e extension was normal Tactile sensation was markedly 
diminished over the distnbution of the median nerve and shghtly 
duninished over ulnar side of palm and last two fingers The 
palm and first three fingers were glossy and sweatmg and the naifg 
showed trophic changes The thenar eminence was atrophied 
On movement of the fingers the flexor tendons could be seen to 
pull on the scar which limited moUou considerably 

xRay examinAtioa showed ttactwre of vmoSona beme (os 
hamatum) with wide separaUon of fragments The pisiform 
bone was absent 
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fair range of flenon and extension (Fig 296, 4) In order to 
increase tins range of motion notches wre cut in the humerus 
front and back, to allow the olecranon and the coronoid process 
to sink into them at the extremes of motion A J-inch hole iras 
now drilled transversely through the humerus, and a surilar hole 
through the ulna midway between olecranon and coronoid and 
a long piece of fascia lata, rolled up mto a cord, was passed 
through these holes so as to approximate the two bones and to 
bold the humerus in place m the sigmoid fossa The fasaal cord 
was sewed firmly to itself and the ends were spread out lie a 
fan and sewed to the ulna, to mutate the lateral hgaments (Fig 
296 5, 6) 

This made a firm and satisfactorj jomt with a good range 
of motion, and «ry httle tendency to lateral dc^■latloa, so far as 
could be judged at the time The rnosion was sutured and a 
plaster-of Pans splint apphed and spht up both sides so as to 
make an antenor and a postenor molded splint. This was to 
have been supported by a slmg to p^e^ ent strain upon the fascial 
hgament, but through an error the sling was not used until se«ral 
dai-5 after the operation, so that the fasaal cord actually earned 
the weight of the forearm and the cast for a considerable length of 
time 

It ^leaks well for the method that the result has been satis- 
factory The wound healed rapidly and m about six weeks active 
mov-ements were begun The jomt is now stable, and the patient 
IS rapidly gammg strength He can move the elbow through an 
arc of about 6S degrees and the jomt is painless It is not yet 
possible to state an opinion as to the ultimate result, and a further 
report will be made at a later date 



NEUROMA OF MEDIAN NERVE IN PALM OF HAND DUE 
TO GUNSHOT WOUND 

Sumptary Healed gunshot w-ound of hand with evidence of involvement of 
fleaor tendons and median nerve large neuroma discovered at opera 
tion, excision of neuroma and end to end suture with hand in flexion 

Sergeant REM, 128th Infantiy, was struck at the base 
of the hand by a machine gun bullet in the Argonne Forest on 
November 10, 1918 Four hours later a first aid dressing was ap 
phed and he was given antitetanic serum Bandages were 
changed at Field Hospital No 128, and an operation was per- 
formed the next day at Evacuation Hospital No 6 , under ether 
He then passed through several base hospitals, and was sent to 
Newport News Dakin's solution was used for six weeks after 
the operation, and the wound healed on December 18 1918 
He was admitted to U S General Hospital No 28, Fort 
Shendan, Dlmois, on March 24, 1919 

Exammation showed a scar 8 cm m length running trans- 
versely over the thenar emmence m the palm of the hand This 
marked the exit of the bullet The wound of entrance was mdi 
cated by a small scar 2 cm below the styloid process of the ulna 
on the posterior part of the wrist jomt 

Dorsal flexion of the wnst was shghtly limited, and palmar 
flexion was normal He was unable to close the fingers com 
pletely or to extend them actively to the full range of motion 
Passu e extension was normal Tactile sensation was markedly 
d iminish ed over the distnbubon of the median nerve, and shghtly 
dmiinished over ulnar side of pahn and last two fingers The 
palm and first three fingers were glossy and sweating and the nails 
showed trophic changes The thenar emmence was atrophied 
On movement of the fingers the flexor tendons could be seen to 
pull on the scar which hmited motion considerably 

* Ray exammation showed fracture of unaform bone (os 
hamatum), with wide separation of fragments The pisiform 
bone was absent 
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Operation ^-as performed on Jfay 17, 1919, luidet ether anes- 
thesia The traiis\'erse scar leas eiosed (Fig 297, 1) and a eaie 
fill dissection of the palmar structures was made, after cutting 
through the \ olar ligament Directly under this Lgament was a 
large bulb, easilj identified as a neuroma of the median nerve, 
but of such great size that at first it Was hardly recognized (Fig 
297, 2) About 2 mm distal to the neuroma the ner^-e dn^ed 
mto three branches \\1th a small, keen knife the ner\e trunk 
was cut through at both extremities of the neuroma and the two 
ends etammed carefullj hiormal ner\ e-bundles were ‘icen pro- 
jecting from the ends and neither scar tissue nor edema was ob- 
served The tendons of the flexor subhmia and flexor profundus 
digitorum w ere found to be adherent to each other and to the 
walls of the canal and to the scar by a mass of thm dehcate ad 
hesions which were easily separated It was not deemed advis 
able to try to make sheaths for these tendons since such work is 
not likely to be successful in this particular locahty It was 
deaded to trust to passne and actne motions of the fingers to 
preser\-e the mobility of the tendons 

The two ends of the nerve were now pulled upon gently to 
determine how nearly they would come together It was found 
that they could easily be approxunated when the wnat was held 
in about 60 degrees of flexion A fine 00 chromlozed catgut 
suture was cow passed directly through the nen e about 3 cm 
from the end with a x'ery small needle It was then earned down 
and passed upward through the distal end of the nerve care being 
taken to see that the two nerve ends were m proper relation to 
each other in regard to rotation With the hand held m flexion, 
the suture xvas tightened until the nerxc ends were accurately 
approximated without tension Four plain catgut sutures were 
now placed at mtervab in the nerve sheath so as to close the gaps 
between the ends Tbis resulted m I’ery satis/actoiy approxi 
mation (Fig 297, 3) The nerve was laid back into its bed with 
out any attempt to make an artifiaal coxTrmg for it The strong 
y-olar bgament was then united with mterrupted catgut sutures, 
and the wound was closed wth wxxed silk 

The incision has healed without infection and the fingers 




tig 297 — 1 Incision for removal of scar and cx|>Osurc of ten Ions I 
Large neuroma on median ner\e an unexpecte ] finding note lines of incision 
for i(s removal 3 \er\e sutured after excision of neuroma 4 Rcversid 
cock up position of hand to prevent tens on on suture line 
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are frcel> ino\able through the range permitted b) the amount 
of fleaon of the wriat, ^ hich la stiU held m a re% erse cod. up 'plint 
The cphnt mil be retained for a four week penod and the wmt 
mil then be gradually straightened (Fig 297, 4) 

The ca'e is of interest simplj from the unusual “^ize of the 
neuroma and from the fact that the tendon imohe/nent 'wmed 
at first to be the major le ion 
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PERIPHERAL NERVE INJURIES WITH ESPECIAL REFER- 
ENCE TO LESIONS OF THE BRACHIAL PLEXUS 

Summary Frequency oi peripheral nerve injury in modem warfare brachial 
plexus injuries types in civil and military life demonstration and diag 
nosis of t>pical cases coincidence of spinal cord and brachial plexus 
injury prognosis necessity of careful observations in order to avoid 
overrating speed of recovery antagonistic muscles m certain instances 
may become protagonist ic apparent sensory recovery may be produced 
vicar ously through anastomatic branches of neighboring nerves 

Peripheral nerve lesions have contnbuted the largest 
amount of neurologic material that has been dealt -nith in this 
War Statisfacs relative to the occurrence of penpheral nerve le- 
sions sustamed in battle are not as yet available Those obtained 
from the reports of the A E F are not reliable, for reasons which 
will be mentioned shortly The ordinary procedure by which the 
neurologist was afforded the opportumty to study these lesions 
was to have them referred to him by some other service That 
this method left much to be desired is now evident From the 
reports of the various consultants of base hospitals the figures in 
the chief consultant’s office at one time gave the percentage of 
penpheral nerve lesions as 1 76 of total casualties 

Inasmuch as this did not approach the figures given by the 
French and Bntish, namely, between 5 and 6 per cent , a bed to 


hospitals under my obserN-ation of a total of 2151 cases exammed 
who had wounds of the extremities, 322 cases of penpheral nerve 
lesions were found giving a percentage of 14 9 of cases exammed, 
and of 4 5 of total population, which was 7049 It is evident that 
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are freeh movable through the range permitted b> the anioimt 
of fleson of the ttnst, hich i5 still held in a rei’cr«e cod. up 
The «phnt wiU be retained for a four weeh period and the witt 
will then be |rraduall\ straightened (Fig 297, 4) 

The ca«e in of interest ‘^implj from the unusual <i 2 c of the 
neuroma and from the fact that the tendon uiiohement seemed 
at first to be the major lesion 
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Direct lesions of the brachial plexus due to w ar wounds present 
no clearly defined classification Ordmanlj immediatelj fol 
lowing injuries there is complete paral) sis of the brachial plexus 
which as the effects of the concussions disappear resohes itself 
into one or another tj-pc of mxohcment of one or more cords or 
an incomplete type of total brachnl plexus paraljsis 

Lesions of the inner cord of the brachial plexus are evidenced 
by paralysis of all the intrinsic muscles of the hand and some or 
all of the flexors of the M rist and fingers Lesions of the posterior 
cord are endcnced by paral jsi* of the muscles supplied by the 
circumflex musculospiral and subscapular nenes Lesions of 
the Outer cord result in paral> ‘^is of the muscles supphed by the 
musculocutaneous and median nerve nath the exception of the 
intrinsic muscles of the hand 



Fig 2<)8 Shvded areas ind cm areas of scnsor> changes follow ng les on 
nvol ng nerves fron the fifth » xih and seventh cervical segments 

Case I -G B wounded Julj la 1918 by shrapnel mth 
entrance just to the left of the midline of neck over the clavicle 
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the percentage of cases of tajunes to the penpheral oen’es re 
ported from the hospitals in Uie Atnencaa Exp^tionary Forces 
IS dependent upon a number of factors and upon the same fac 
tors gos enung the obsenabon of the number of cases ocanrag 
IS the ftnal>’sis of the ^pes of cases obsen-ed. For example 
ulnar lesions were frequently reported, w hereas median, espeoaBy 
incomplete medians, were often o-verlooied Pre-eminently, le 
sons of the internal popbteal nerve were overlooked 

It IS probable that if a careful sun ey were made penpheral 
nerve lesions would be found la 16 per cent ol all wounds of the 
extremities and in ov er 5 per cent, of total admissions. 

Bracbal plexus lesions have been said to consbtute a greater 
percentage ol laadents than all others by some Fn^ish wnters 
among whom may be mentioned Pun es Stewart, who found 61 
cases in a material consisting of dlS cases of penpheral nene 
lesions From a matenai consisting of 500 cases ol penpheral 
nerve lesions observed soon after injury in base hospitals in 
France there was a total of 44 cases of brachial plexus lesions 
which were referred to me for examination 

That the number of cases of brachial plexus lesions reported 
by many observers does not bear a true relabon to the total num 
her of peripheral nerve cases is as evndenl as the fact that the cor 
rect percentage of penpheral nerve lesions is as yet unav-aSable 
From the material at Fort Shendan consisting of 2oO cases, bat 
15 cases of brachiaJ plexus lesions may be gathered This it may 
be said IS ^ small percentage 

The cases which I have for demonstration today have been 
selected for the purpose of demonstrating some of the types of 
brachial plexus lesions 

Brachial plexus lesions m avil pracbee have been divided as 
to type into lesions of the primary cords secondary Cords and 
root lesions The secondary cords usually spoken of as the cords 
of the brachial plexus bad been the most frequent type of lesions 
observed The cases hav e likewise been divided mto upper ana 
paralysis, as the Erb-Puchenne type of mjury of the fifth and 
sixth cervical nerve and of the lower arm paralysis or the 
Klumpke type 
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Direct lesions of the brachial plexus due to war wounds present 
no clearly defined classification Ordinanlj immediately fol- 
lov\mg injuries there is complete paraljsis of the brachial plexus, 
which, as the effects of the concussions disappear resohes itself 
into one or another t>'pe of msoUement of one or more cords or 
an mcomplete tjpc of total brachial plexus piralj^sis 

Lesions of the inner cord of the brachial plexus are exidenced 
by paraljsis of all the intnnsic muscles of the hand and some or 
all of the flexors of the i\ rist and fingers Lesions of the posterior 
cord are evidenced by paraljsis of the muscles supplied by the 
circumflex musculospiral and subscapular nerves Lesions of 
the outer cord result in paralj sis of the muscles supplied bj the 
musculocutaneous and median nerve mth the exception of the 
intnnsic muscles of the hand 



F g 298 —Shaded areas indicate areas of sensory changes following lesion 
involving nerses fr m the fifth sixth and seventh cervical segments 

Case I — G B wounded Ju 1> lo 1918 b> shrapnel with 
entrance just to the left of the midluie of neck oxer the clavicle 
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and exit 04er the cpme of the scapula He <iu- tamed a fracture 
of the left acTonLon process of the scapula Upon exanunation 
he shows parahsia of the deltoid biceps \er\ marked weak 
ness in the supuiators and m the muscles supplied bj the sub 
scapular ner\es There analgesia anesthesia and Ions of tem 
perature sense o-ier the fifth sixth and seventh cervical seg 
meats 

This case would be clas ified as an upper mmcle tvpe or an 
Erbs palsv It could likewise be termed a combined partial 
po tenor and outer cord le ion of the brachial plexus The 
probabilitv is that in this ca^e the «oldier sil tamed a le ion of the 
pninarv cord of the brachial plexus (Fig 29S) 

Ca.se II — C b wounded October a 1918 Machine gun 
bullet entered =houJder ju t above scapula and lodged in neck 
above clavicle The entire right arm completelv paralvzed mi 
mediatelv followang injurv In one month began to move fingers 
and at the same tune sen ation began to return He then showed 
complete parahsij of the infra pmatu supra pinatiL deltoid 
biceps trapezius triceps partialli parah e-ed upmalorven weak 
extea ion and flexion of vvn t moderatdv weak grip fair At the 
present time he has motion m everv mu clc of the upper extrem 
itv and onlv weakne s where paralv is formerlv exi ted 

In this case we are dealing with a It ion of the po tenor cord 
combined wath the outer cord Regeneration has occurred to 
such a degree that sensorv disturbances are prc'ent onlv over the 
radial dutnbution 

Case III —L P wounded Octolier IS 1918 \erdun gun hot 
wound of nght shoulder entrance m a line below the clavnde and 
m«ide the shoulder joint exit ’ inches to the nght of the spine 
over the eighth dorsal vertebra \nn hangs helplc« Iv bv the 
side the hand u cold and moi t There is marked atrophv of 
the upper arm and deltoid the muscles of the forearm and pal 
mar intero^«ci There are sen orv disturbances over the distn 
bution of the mu-cuJocutancoii- interna} cutaneous median 
and radial M the present time it i noted that the deltoid is 



PERIPHERAL NERVE INJURIES 853 

sbgbtlj weak tnceps weak, bicep» \ei} weak, supinators pull 1 
pound, pronators 3, extensor carpi radnlis 5, ulnans paralj zed 
flexor carpi ulnaris pulls 12 radiahs paral> zed , common extensors 
paralj zed, weakness of the two inner slips of the flexor sublimis 
digilorum Sensor j disturbances at the present tune onlj oxer 
the radial and musculospiral 



\\c have hen. a rcgeneratmg lesion of the posterior and outer 
cords tFi" 299) 

CxseI\ — K B wounded October 13 1918 gunshot wound 
of left axilla Sustained immediate parali sis of his forearm On 
Ftbruarx 22 1919 showed marked atrophj of the thenar and 
hjliothenar emmtnccs of all the muscles of the arm and forearm 
Fingers and thumb show no mo\ ement except shght flexion of the 
thumb at the distal jomt and of the tifth finger at the mctacarpo 
phulangeal joint Flexion and extension 0/ the wnst abolished 
supination weak pronation abolished Sensorj disturbances 
present oxer the ulnar median and radial At the present time 
the extensors o! the wTist pull 5 pounds flexors 3 pronators 5 
supinators none tneeps 1 1 common extensor 20 grams extensors 
of the thumb "lO grams flexor profundus rhguorum 3 pounds 
mierossei none opponens none adtluctor pollicis 2 Sensorx 
disturbances oxer the distnbution of the ulnar the median and 
radial most marked m the radial 
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and exit o%er the «pine of the <;capula He <^0 tamed a fracture 
of the Jeft aCTom-on proc^a of the «capula Ipon cTammation 
he «honb parah is of the deltoid biceps \er\ marked weak 
ne<^ In the supinators and in the muscIes supplied bi the sub 
scapular nerv es There is anaJt^e la anesthesia and los^ of tem 
perature sense o%‘er the fifth suth and se\enth cemcal seg 
ments 

This case would be cla ilitd as an upper muscle tip” or an 
Erbs paL\ It could likewise be termed a combined partial 
pO'tenor and outer cord le-ion of the brachial pJeim The 
probabiliti is that in this case the soldier <iL tamed a Je'ion of the 
pnmarv cord of the brachial plexus (Fip: ''98) 

Case II — C -wounded October ■> 1918 Machine-gun 

bullet entered boulder ju t aboie scapula and lod’^ed m neck 
abo\e claMcIe The entire nght arm compIeteJi paraKzed im 
mediatch following injuri In one month bef^an to nioie lingers 
and at the ■siine tune 'en-ation began to return He then showed 
complete parah i_ of the infra pmatn upripinatus deltoid 
biceps trapeziiis tnceps pa rtulK parah zed upmatorAtri weak 
erten ion and fienon ol mi t moderateh w cak grip fair At the 
pre-ent time he has motion m e\ en mu cle of the upper extrem 
it\ and onh weakne-s where parah is formerh exLted 

In rh» ca'c -we are dealing -with a ie ion of the po tenor cord 
combmed inth the outer cord Regeneration has occurred to 
such a degree that senon di turhanecs are present onh o\er the 
ridtaJ dntnbution 

Case HI ~L T wounded October 18 1918 Aerdun gumhot 
woimd of right shoulder entrance in a line below (he clande and 
mside the shoulder joint exit ’ inches to the right of the «pme 
o\er the eighth dorsil xertebra Arm hangs helplc* h b\ the 
Mde the hand is cold and moist There is marked atrophi of 
the upper arm and deltoid the muscles of the forearm and pal 
mar interossei There are senson di turbances oxer the distn 
bution of the mitculocutaneom internal cutaneous median 
and radial At the pre^nt time it is noted that the deltoid is 
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sixth IS but little invohed That o\er the area supphed bj the 
mtemal cutaneous and ulnar slioiv the greatest maohement 
We are here dealing mth a combination of a lower cord with 
a postenor cord lesion (Fig 301) 



Fig 301 —Comb nat on ol lowtr end postc or cord les on Note atrophy 
of mtr ns c muscles of the hand extens on of fi st phalanges of fingers and 
flcTonoftnod stal phalanges the metacarpal of tl e thumb isdrawn out ard 
and backward Shaded area represents reg on of sensory changes 

Case VI- — H R wounded August 31 1918 machine gun 
bullet entered below the right coracoid process and had its exit 
below the angle of the scapula At the primary operation the 
ulnar nerve was sutured Examination January 18 1919 
showed slight atrophj of the muscles of the nght shoulder girdle 
moderate atrophj of the muscles of the arm and forearm marked 
atrophy of intefossct and lumbncales and of the hjpothenar 
enunence This is paraljsis of the interossei flexors of the 
fingers the opponens and the muscles of the hjpothenar emi 
nence The pronators ate weak palmaris longus is Weak the 
flexors of the wrist arc weak the supinators moderately weak 
Sensory disturlianccs over the distribution of the ulnar and 
median wath the stnsorv si-ndrome of compression 
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e are dealing here mth a leaon of the postenor cord com 
bmed with a lower (Fig 300) 



Fi* jOO — Note atnoph of thenar and hfpojhtnar enuneoces. 


Cise\ AI , wounded October 14 191S guiLhot wound 
BuDet entered 2 inches abo\-e and to the out ide of tie angle of 
the 'eapula and had its exit ja.t abo\-e the middle of the dande 
O&Febuiarv la 1919 examinaucm howed thearm tohangheJp- 
lesJ-N b\ the "^ide with im-tslrop marled xasomotordiange and 
edema of the hand There was atiophi of the "^upra and Wfra 
spmatJ the =erratu3 magnu. the pectorals the deltoid upper and 
lower arm thenar and hxTiothenar eminences and palmar inter 
o^aei. There was marhed weatne^s in the deltoid teres minor 
and flexors of the wtuL Thecxteasorsof the wrLt were paralyzed 
All function was lost m the except «hght flexion of the dutal 

joint of the fifth finger and sight adduction of the thumb '^n 
«or\ dt-turbances were pre-^nt oxer the distnbution of the inter 
nal cutaneous ulnar muscuJo piral and circumflex nenes On 
April 1 1919 there was reaction of degeneration in the deltoid 
'^up-nators and the other muscles "Tippied b\ the musctilospiral 
the median with the exception of flexor carpi radialn. and the 
i.tnar It t> notable that the bicep- was preserved At the present 
time the paiah 'is inxeihes the same distnbution but to a lesser 
degree ’The 'ensorx changes «how an inxehement of the fifth 
gxth eighth and firt dorsal roots the dutribution oxer the 
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UQConsaous {ot six bouts Had bgation of the left jugular vein 
Upon regaining consaousness found a left sided hemiplegia 
Forty days after mjury a piece of shell casing was removed from 
the region of the fifth and sixth cervical vertebrsc The wound 
of entrance was m the left anterior triangle of the neck At this 
time all movements of the left arm are possible but weak The 

deep reflexes of the ann when patient is relaxed arc about the 
same as the nght There is slight ataxia of the left arm and 
leg Marked hysteric spasm of the left hand On the nght side 
of the body below the level of the first dorsal there is diminution 
of temperature sense The deep reflexes of the left leg are slightly 
greater than the nght 

We are dealing here with a recovered Brown Sfequard paral 
ysis showmg functional spasm of the hand which might be con 
fused with a brachial plexus lesion 

It might be said of Brown Sequard paralyses m general that 
the cases which have been observed m the war have borne out 
the truth of the observations of Gordon Holmes relative to the 
crossing of the sensory tracts Of the greatest clmical importance 
is the fact that brachial plexus lesions as a whole tend to recover 
spontaneously and that lesions of the spinal cord m the cervical 
enlargement whether or not assoaated with brachial plexus 
lesions have a high percentage of spontaneous recovenes which 
contramdicate early operativ e interference 

There remains hut one thing to which I caD your attention 
and that is the necessity of careful observation before and after 
operations This is necessary so that the reports of incredibly 
rapid recovenes of the functions of penpheral nerves following 
nerve sutures he properly avoided Such reports have never 
withstood the test of careful analysis and are due only to improper 
study This care must be exerased both m the examination of 
the motor and of the sensory function In the motor sphere it 
must he remembered that many supposedly antagomstic muscles 
have under certaui conditions protagomstic functions Ex 
amplcs of this mechamsm are manifold some of w hich I may men 
tion Extension at the wnst may be simulated by passive mov e 
mtnt of extension thiough strong flexion of the fingers and ad 
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the hospital 20 had alreadj sufinaentl) reai%ered to be sent to 
com alev'ent and replacement camps 

One of the interesting thmgs ob-en ed m lesions of the brachial 
plexus has been the coinadence of lesions of the spinal cord with 
these mjunes These spmal cord le'iions ha^ e been of two 15 ,-prs 
one fortunateh the more frequent occurring immediateh with 
the brachial plexus injuij in uhich the ■oldiet falL with pa 
ra/j'^is of bis four extremities which rapidlj deielops into 
hemiplegia of the «pinal tjpe and therefore a Brown Sequard 
paralj-sis When examined at this time there Is found in addition 

to the brachial plexus palsj on the ^ade of the nyurv paralisis 
of the leg on the same side with shght loss of touch on that side 
loss of tendon and sabration sense and on the opposite side 
loss of pain and temperature sense At tunes paral\ is of the 
opposite arm of a root t\-pe max per nt for a certain penod In a 
relatiieh short time the parah of the legs disappears leaimg 
onlj a brachial plexus palsj The following case will illustrate 
I F wounded '^ptember 12 1918 ‘=;brapnel entered the 
back of the neck traxersmg it from left to nght He bad un 
mediate paral)':is of all four extremities Upon examination 
September 19 1918 he showed paraljsis of the left arm and 
forearm of an upper brachial plexus txpe and paresis of the left 
leg There was weakness in the nght arm There was inxohe 
ment of the left tenacal sjunpathetic analge la anesthesia and 
loss of temperature cense in the left arm ox er the area suppUed bj 
the fifth cLxth sex enth and eighth cerxacal segments and m the 
nght arm analgesia and lo s of temperature sense onlj m the 
sexenth and eighth cemcal and first dorsal segments On the 
nght side he showed analge la and loss of temperature sense o\-er 
the rest of the bodx below thu. area On the left side he had 
hx-peresthecia below the second dorsal cegment This case 
within a penod of two months recox ered all function with the 
exception of the brachial plexus ledon of the left side 

The nest case chows a combination of Brown Stquard paral 
x-sis which has recoxered with functional «pasticit> of the arm 
which now resembles superfiaallj a brachial plexus lesion 

J H wounded August 7 1918 bx high explosixe and was 
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THE FATE OF FOREIGN BODIES IN TISSUES 

Svmmary Frequency ol foreign bodies in tbc tissues of Trannded soldiers 
foreign bodies usually innocuous exceptional cases indications for re* 
moval demonstration of typical cases 

Foreign bodies play a very small part in the late surgery of 
war wounds From December 1 1918 to Apnl 1 1919 we have 
collected 184 cases which compnse about 10 per cent of all patients 
m this hospital nath n ounds The foreign bodies t ary in size from 
minute particles to pieces S to 10 cm m length and have been m 
the tissues for a period of six to ten months and only setenteen 
primary operations have been necessary for their removal 
Some have been removed at the time of operating for osteomye 
htis or other conditions but as secondary affairs The majority 
cause no disability whatever and have not interfered with results 
in bone transplants nerve sutures and other surgery In our 
experience here they play practically no part m the pathology of 
osteomyelitis unless they are in the infected field or communicate 
by a smus In the great majority of instances they are encapsu 
lated m the tissues and are innocent sequestra bemg the whole 
disturbmg factor m about 90 per cent of the cases 

Of the above total 5 cases have foreign bodies m the bram 
substance of which 3 have been removed Two were removed 
preliminary to bone transplants to fill defects m the skull, the 
first from the frontal region the second from the temporal region 
just antenor to the petrous portion of the temporal bone, and 
neither of these cases had symiptoms as the result of their foreign 
bodies The third case had a fragment of shell m the left panetal 
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duction of the thumb Ihe promaa] phabuges maj be tensed 
b) the action of the mtero:>seL The terminal phalanx of the 
thumb can be extended bj the flexor bre\TS poUios and the ab- 
ductor bre\'is polhcL These mo^ ements of course would con 
fuse one in a case of musculospira] pals) In ulnar pakj a 
substituted movement for adduction of the thumb is produced 
bj the action of the opponens polhas and the flexor brevis polhos 
as well as bv the extensor longus polhos when the wn. 1 1> stxongl> 
extended In combmed leaons of the ulnar and median flexion 
at the wnst can be produced bv the abductor longus polhcn. 

The <^n30ij functions owmg to the profusion of anastomoses 
must receive careful anali-Hs linmediatel} after mjun the 
complete pbesiologic area of a nerve ma} be comp’etelj an*^ 
thetic but after a time but a small portion of this area shows 
complete sensorv loss Onlv some of this return of function is 
due to regeneration \ great deal is dependent upon the vica 
nous functioning of the anastomotic nerves That this is true is 
shown bv the fact that if m a lesion of a penpheral nerve where 
there been observed compete tensorv loss m the ordinarj 
phx'aologic distiibubon of the nerve this area shows sh nn iage a 
^ub'equent “ection of the nerve does not agam produce complete 
eensoi> loss m the original area It can readflj be seen that un 
less a careful examination be made pnor to operation the rela 
tivel^ gmall amount of •enso'v disturbances mai be mteipreted 
as a sign of nerve regeneration. "Notable among such cases are 
the injunes of tie musculojpiral nen e 
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lobe postcnorly which had dn\-cn in with it six small pieces of 
bone An infected sinus was foiroed communicating with bone 
and shell Immcdiatcl) following injury hemiplegia resulted 
and later epileptic seizures dc^•eloped IVo prc^^o^s attempts 
had been made at rcmo\al The two remaining cases had bwa 
assoQated with hemiplegias and will be rcmo’V’ed at some future 
date 

In the thorax 15 cases ha\*c been found only one of which has 
been remosTd and that from the pleural cavity because of con 
stant mechanical imtation Two has’C bullets in the pleural 
cavity and arc assoaated with hemothorax which required as- 
piration There was no indication for removal as both patients 
mipro%'ed without infection developing Fi\e w'ere localized in 
the lung substance one with active empj’ema but there was no 
communication with foreign bodies. In the remaining 7 cases 
the missiles wre situated in the thoraac wall where they caused 
no annoyance 

Tw 0 cases had foreign bodies m the posterior muscles of the 
neck in w hich the « ounds healed without infection or any later 
trouble Of 4 cases of foreign bodies in the lumbar region 2 
healed without dilT oilty the third was complicated by ostco- 
m)’chti 3 of the ilium and m the fourth it was necessary to remoi-e 
four pieces of shell from the subcutaneous tissue because of me 
chanical irntation 

OutoliO cases of foreign bod es m the pchis one was remoird 
from a smus leading from the urethra In the second case a 

_ t L w., V 


sphmeter control In this case healing has not j’Ct occurred 
The 7 remaining are healed 

In the upper cxtreimty 65 cases have been ^emo^ cd 17 about 
the shoulder 24 in the arm 12 m the forearm and 12 in the 
hand In the lower extremity 81 cases w’ere found which in 
eluded 34 m the thigh 29 in the leg and 18 ta the foot In the 
txttcmiUes 14 cases had osteomjxlitis and all have been operated 
and are doing well with foreign bod es still in their tissues Two 
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case> had as ITlan^ as fort% fragments of shell in the tissues of the 
thich Trhich wen. encap ulated Two cases were operated with 
foreign bodies m the buttocks on account of pain from pressure 
In one in tancx a piece of high etplosiie shell extended from the 
lateral cond\ U of the femur into the knee joint and was remoiTd 



Fg sOs — Foregn bod fs alobt Cteteon jtJ tij, not interfexing -Rltb healuig 

There are two men who hax-e loreien bodies encapsulated in 
the soft tissues ol the lower jaw which hate prcnluced no sMup- 
toms One ca^ in which a torei<Ti bod\ had penetrated the great 
trochanter caused ank\ lo is ol the hip-jomt The wound had 
been healed for ni'e months \n arthropla t\ was mdicated and 
when the great trochanter was sai^-ed through a pus pocket was 
found about a piece of shell The shell was remoi-ed and of 
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cases had as many as fort\ fragments of shell in the tissues of tie 
thigh, ixhich w erp cncap-^ulatcd Tw o cases w'ere operated with 
foreign bodies in the buttocks on account of pam from pres'Ure 
In one instance a piece of high cxplosii e shell extended from the 
lateral condj le of the femur into the knee-joint, and was rcmo\ed 



Fig 30 j — F oreign tioclirs about o».teom\-elitis not interfmng with healing 

There are tw o men who hax'e foreign bodies encapsulated in 
the soft tissues of the lower jaw which bax-e produced no sjanp- 
toms One case in w hich a foreign bod\ had penetrated the great 
trochanter caused ank>lo-is ot the hipjomt The wound bad 
been healed for five months An arthropla tx was mdicated and 
when the great trochanter wa^, sawed through a pus pocket was 
found about a piece of shell Tie shell was remoxed and, of 


lung substance -ft th empM 
on w th p ece of shell 
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course, operation deferred This is the onl> case of latent mfec 
tion about a foreign bodj 

In conclusion, it maj be Niid that the indications for the re 
mo^al of foreign botliesare, — uhen the> produce mechanical im 
tation pressure, or Mhen tlicj are located m the infected field 
From the abo%e case-, nhich ha»e been canning foreign bodies 
for a penod of from si^ to twche months it would «eem that 



Fig 308 — Fore gn bodj about osteo n>el t s not interfenng iMth heal ng 

metallic foreign bodies caute \er> little trouble in the tissues 
The\ are not porous therefore do not harbor organums and 
usually become stcnle and encapsulated while sequestra are 
porous harbor organisms, and consequent! j mu t be remmed 
When foreign bodies cau^e mechanical irritation m the pleura or 
are adjacent to nerxes as for instance mthesaatic resulting in 
causalgiA or when the\ are in clo'C appro lamati on to a blood 
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\essel nu«ing ero-^ion of its wall it is oLmous that remov-al is 
nece>sarj ^\'hen a pu ce of shell is free in a joint or projects into 
it, ‘^Tioiis damage results and it must he remoied Removal is 
also indicated when foreign bodits are located about points of 
pressure, most commonK the «)le of the foot, the palm of the 
hand the back, and buttocks In the brain removal ’‘eems ad 
\Tsablc as the foreign bodies are associated with hemiplegia 
epileps}, and mental defects and there is danger of late imta 
tion from ej'^t formation and con'icqucnt pressure 

In conclu ion n c jircscnt the following i rav plates as examples 
of tj’pical cases of fort ign bodies m the ti sues In the light of the 
preceding discussion these plates arc practically sclf-explanatof) 
(Figs 303-310) 



CLINIC OF DRS ARTHUR DEAN BEVAN AND 
THOR C ROTHSTEIN 


Presbyterian Hospital 


BRAIN TUMOR 

Summary A patient giving a history of headaches and epileptiform attacks 
extending over a period of years weakness of the left arm and leg dis- 
covered on examination the diagnosis significance of epileptiform 
attacks headache m brain tumor not always constant localization of 
lesion in nght motor area technic of exploratory operations on the brain 
necess ty of co-operation between neurologist and surgeon prognosis in 
brain tumor 

Dr Bevan I shall operate upon a patient this morning upon 
whom Dr Thor C Rothstem has made a diagnosis of brain tu- 
mor situated m the right motor area We shall make this a jomt 
cbnic Dr Rothstem will present to you the diagnostic side of 
the case and on the basis of his diagnosis I shall proceed to 
operate and expose the area in which he believes the tumor is 
located If the tumor is found, we shall remove it if that is 
possible, or do the palhative operation of decompression if the 
conditions of the case seem to make such a procedure desirable 
Dr Rothstem will gi\ e you the diagnostic side of the case 
Dr Rothstein The patient is a mamed woman, forty 
jears of age She belongs to a healthy family It is, however 
possible that her grandmother, who died at the age of thirty, 
suffered from epilepsy, but our information about the grand 
mother is too fragmentar> to allow any deaded opinion about 
the nature of her disease The patient herself has, e-ver since 
her childhood, suffered from periodical attacks of headaches 
Isici. beadarhes^ and alter the menstruation started m her 
thuteenth ^car, she frequently suffered from se^e^e headaches 
during the menstrual periods The attacks of headache would 
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ciu^ini^ cro ion of i(5 tiaJi it is otmous that remoiaJ is 
ncccssarj When a piece of •‘hell is free m a joint or projects into 
It «;cnous damage re uUs and it mu t he remo\ td Remo^-al is 
also indicated when foreign bodies are located about points of 
pric<^ure mo<t commonlj the cole of the foot the palm of the 
hand the back and buttocks In the brain rcmo\‘al «eeins ad 
Msable as the foreign bodies arc assoaated mth hemiplegia 
cpdcp.\ and mental defecL and there is danger of late imta 
tion from cjst formation and con equent pressure 

In conclu ion w c present the followang a ra\ plates as examples 
of tj-pical cases of foreign bodies m the tusucs In the I ght of the 
preceding di cu-^ion the e plates are practical!} 'Krlf-eTplanaton 
(Figs 303 310) 
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was not increased The Lange test did not show any reduction 
•of goldsol solution and only 4 to 6 cells were found m 1 nun 
Wassermann test on blood and spinal fluid was negative After 
the spmal puncture she su0ercd from severe nausea, vomiting, 
and violent headache, which lasted for more than a week although 
she was kept m bed As she suffered from epileptic attacks and 
always had been suffenng from severe migraine the headache 
was not at this time considered of any smister significance 
This IS in short, her history up to March, 1915 The history 
and the result of the examination left me, as a last choice, the 
somev^hat unsatisfactory diagnosis of so called genuine epilepsy 
I did not see her from March, 1915 until March, 1919, when 
she again entered the Presbyterian Hospital and Dr J B 
Hernck referred her to me Her history dunng this mterval is 
shortly, the following As long as she adhered to the regime 
mapped out for her and took bromids, av'eragmg about 45 grains 
in tvienty four hours, she was free from convulsions and the 
“petit mal ’ attacks as well as the rmgrame attacks were few, but 
as soon as she stopped the bromids she would have numerous 
attacks of “petit mal ” the migraine attacks would become as 
they used to be and the convulsions would reappear In 1917 
for some reason she stopped taking mediane The convulsions 
now became more frequent but gradually they occurred less 
and less frequently The “petit mal ’ attacks remained fre 
quent Durmg the year 1918 she had one convulsion about ev ery 
three months but the “petit mal” attacks occurred five to fifteen 
times a day 

In December 1918 a new feature was added to her suffenngs 
Immediately after some of the petit mal attacks she v ould 
ha\e severe pain starting in the back of the head and spreading 
up over the top of head until it reached the forehead The pam 
only lasted a short u hile \Vhen she first started to suffer from 
these mtense pain attacks they occurred only after a couple of 
the “petit mal attacks each day Gradually the pam attacks 
mcieascd m number and mlcnsity and vomitmg would occur 
during them One month after the onset of the pam attacks 
they had mcrcascd to .uch a number that they bad become 
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last about tw^ntj four hours, and Trere frequently se'tre, and 
she usuallj \ omited during the attack In the inten-aU between 
the headache attacks she enjoj-ed good health 

She married and frhen <he becarre pregnant (m her thirteth 
J'ear) 'he 'uHcrcd intenselj from hea^ches i omited conlinu 
ouslj , had to keep to her bed and aborted in the second tronth 
of her pregnanej 

After the pregnanej her attacks of headache became core 
regular, coming on practical]) e\ er) month at the time of men 
'tTLation Jn June 1913 =he then tiirt) four lears old 
'he had a t)^! ca! epHeplic con\'uh'jon coming on in the night 
v-hile 'he was 'leeping This con'vulsion was followed bi a 
ses-eie headache which lasted for fuUi tv eat} lour hours 

In December 19 1 J 'he had a 'econd constiLion ato m the 
night During the sear 191-1 'he had four conniLions one m 
each of the ir oaths of March June Jul\ and August all of 
them were preceded b> a peculiar ep gastnc sensation the Cr't 
three commg on in the night and the fourth m the afternoon 
All the coniTilsions were followed b\ sciwre headaches lasting 
as m the case of the first consaikion for about twentj four 
hours Between the comnilsions she suffered from 'mall attacks 
in which consaousness was not lo't She would 'uddenl) eape 
nence a pcculjirseniatioii in the cpigastnum become pale and 
feel * stupid.” After a few ceconds the senuition would pass off 
and 'he would feci well Of cuch attacks of “petit mal 'he 
would ha\e 'ometimes several m each da\ 

In 1914 she was placed upon a treatment consistmg of diet 
and bromids The cons-uhtons stopped but the attacks of 
“petit mai and of headaches did not disappear but became 
much less frequent 

In ilarch 1915 'fce entered the Fresh) tenan Hospital of 
Chicago where I eiammed her The pupils were equal and re 
acted normal]) E)cgrouncU were normal. 'No paral)''is was 
found m anj of the muscles of the bod) The refieies were 
all normal and the sensation was normal A 'light Dahj-mple 
symptom was present but puLe was normal and no tremor 
existed The 'pmal ffiud was free from globulin and albumin 
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was not increased The Lange test did not show any reduction 
of goldsol solution and only 4 to 6 cells were found m 1 mm 
Wassermann test on blood and spinal fiuid was negative After 
the spmal pimcture she suffered from severe nausea vomiting 
and violent headache which lasted for more than a week although 
she was kept in bed As she suffered from epileptic attacks and 
alwa>’s had been suffenng from severe migraine the headache 
was not at this tune considered of any simster sigmficance 
This is m short her history up to March 1915 The history 
and the result of the examination left me as a last choice the 
somewhat unsatisfactory diagnosis of so called genume epdepsy 
I did not see her from March 1915 until March 1919 when 
she again entered the Presbyterian Hospital and Dr J B 
Herrick referred her to me Her history during this interval is 
shortly the following As long as she adhered to the regime 
mapped out for her and took broimds averagmg about 45 grams 
in twenty four hours she w as free from convulsions and the 
petit mal attacks as well as the migraine attacks were few but 
as soon as she stopped the bromids she would have numerous 
attacks of petit mal the imgraine attacks would become as 
they used to be and the convulsions would reappear Li 1917 
for some reason she stopped takmg medicme The convulsions 
now became more frequent but gradually they occurred less 
and less frequently The petit mal attacks remained fie 
quent Duimg the year 1918 she had one convulsion about e\ ery 
three months but the petit mal attacks occurred five to fifteen 
times a day 

In December 1918 a new feature was added to her sufferings 
Immediately after some of the petit mal attacks she would 
ha\e seiere pam startmg m the back of the head and spreadmg 
up o\er the top of head until it reached the forehead The pam 
only lasted a short wh le IVhen she first started to suffer from 
these intense pam attacks the> occurred only after a couple of 
the petit mal attacks each day Gradually the pam attacks 
iwcreasnd m wuwbtr and and vomrtmg ivould occur 

during them One month after the onset of the pain attacks 
thc> had mcreased to ^uch a number that they had become 
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practical/ constant and remained so for four days Then she 
was free from the pain attacks for four to five daj’s.but they 
on again and gradually increased in frequency until she, after 
another four or fi\'e weeks, had the headache constantly for a 
whole week. Agam she had a few daj's of relief before she entered 
into a third period of gradual increase She entered the hospital 
during this penod During the week she has been here she had 
intense headache constantly for three days, followed by a day 
free from headaches But next day she had intense headache 
for se\cral hours Vomiting has occurred a couple of tunes dm 
mg the headache attacks During the last two months both she 
and her husband ha\e noticed a tremor and shaking of her left 
arm, commg on sometimes when she was using the ann They 
both, however, stated that she had been able to use the ann 
practically as well as before the onset of the tremors 

Physical BxammaPos — The patient is well nourished and 
strongly built 

The pupils are wide, the right one somewhat wider than the 
left Both pupils react to light and accommodation 

Eyegrounds show moderately choked disks Vision is nor 
maf There is a distinct but partial paralysis of the left half 
of the face 

The left eye shows lagophthalmos and cannot be closed as 
strongly as the nght The left corner of the mouth cannot be 
moved voluntarily as far to the side as the nght comer of the 
mouth When she laughs emotionally the left comer Of the 
mouth moves nearly as far to the side as the nght The left 
masseter does not form as great a protrusion as the nght when 
she bites The left half of the soft palate hangs a httlc lower 
than the nght half, but both halves move about equally weO 
The outstretched tongue does not devaate from the middle hne- 

The left arm is markedly weaker than the nght and some 
resistance is felt to passiv-e movement of the left ann, especially 
to extension of the wnst Complicated movements with the fin 
gers are not executed as well with the left hand as with the nght 
Wbtn she executes movements with the left arm a tremor of 
rather large oscillaUons occurs espeaally at the beginning and 
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the end of the movement This tremor is at times much more 
marked than at other tunes The right arm also presents some 
tremor when executing movements but not as markedly as 
the left 

Pomtmg — for mstance, finger to nose— is not quite accurate 
with the ngbt hand but markedly maccurate with the left 
The tendon reflexes of the arms are hvely, but a little more 
bvely m the left arm than the right 

The abdonunal reflexes are present on both sides, but more 
easfly ebated on the right side than on the left 

At tunes the strength of the left leg seems less than that of 
the nght leg, at other times the strength of both legs seems 
equal Patellar and Achilles’ tendon reflexes are hvely on both 
sides and about equal on both sides The Oppenheun, the 
Gordon and the Babinski reflexes are negabve (normal) on 
both sides There is no tremor or ataxia present m either leg 
The patient has nev'er noticed any difleience m the strength of 
her legs 

The testuig of the sense of smell gives no clear results 

Sensation to pam temperature and touch is normal on all 
parts of the body Astereognostic sense is not decreased on 
either side 

Percussion on the right frontal bone m region of the temple 
causes a very pamful sensation while percussion on any other 
part of the skifll does not cause any such pain 

The temperature has been normal 

A spinal puncture has not been made recently, as the patient 
has a great fear of this operation on account of her experience 
m 1915 

tVe have then before us a patient who suffers from symptoms 
of mereased intracranial pressure, viz severe headaches, voimt 
mg and choked disks At least one of the symptoms, the head 
ache, has shown a gradual inaease m mtensity and constancy 
since three months 

As wc can practically with certainty exclude ayphilss 
has never shown anj specific sj-mptoms of this disease and at 
least twice the serologic tests have been negaUve to s>phihs), 
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and aswe ha\e no evidences of anj other infectious disease, the 
cause of the increased intracranial pressure most likcl> b an 
intracranial growth. 

In our eiamination of the patient we demonstrated a focal 
^mptom — the left sided hemiplegia — which demonstrated that 
the bram itself must in some waj be mvohed, and also gives us 
some information about the locality of the growth 

A hemiplegu may be caused bj lesions m several parts of 
the bram but we hav e before us an upjjer neurone lesion and as 
the pani]j-«is of the face and the arm is localized on the same side 
the lesion must he above the nucleus of the facial nerve The 
hemiplegia pre^nts, however, a pecuhanty in distnbution 
The face and the arm are about equally affected, while the leg 
is hardly affected at all Such a distribution of paralj’sis we 
may find m lesions of the motor cortei. But it is not Iikel> that 
we will find the tumor involving the motor cortex itself because 
a tumor mvoKmg the motor cortex itself would cause a greater 
amount of paral^-sis than is present m this case Furthermore, 
against a localization of the tumor in the motor cortex speaks 
the absence of Jacksonian cpilep^ It is more likely that the 
tumor IS situated m the proxmuty of the motor cortex, exertmg 
some pressure upon or sightly mvolvmg the motor area Be 
cannot assume that the tumor is situated postenorly to the motor 
area, because in that case the sensation should have been altered 
on the left side of the bod> , but we have been unable to demon 
strate anj decrease m sensation on the left side An assumption 
that the tumor is situated antenorlj to the motor area is, on the 
other band, plausible if we assume that it is located in such a 
way that it presses upon or sightly involves tie centra of the 
face and the atm There are no reasons for us to assume that the 
tumor hes deeper down m the bram pressing upon the capsula 
mtema, thus causing the hemiplegia The tjpe of hemiplegia 
(the leg bemg practicaUj free from paralj-sis) present does not 
correspond to the hemiplegia present m tumors mvnlvmg the 
capsula mtema Neither have we any reason to think that the 
thalamus is mvolved The most likelj place to find the tumor 
I therefore consider to be the part of the frontal lobe which hes 
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antenoriy to the centra of the arm and the face The patient 
presents some symptoms which I have several times found m 
tumors of the frontal lohe I refer to the tremor and the ataxia 
of the left arm but these symptoms are also found m lesions of 
other locaUties I cannot say with any degree of certamty if 
the tumor is a cortical or a subcortical tumor However, the 
pam caused by percussion of the nght frontal bone can be con 
sidered a hmt that the tumor may have reached the surface of 
the bram and mvolved the menmges 



Fig 311 — Diagram showing A the area considered the most likely loca 
turn for the tumor and the joint at which it probably ertended to the surface 
of the brain B the actual location of the tumor as disclosed at operation 
it involved the meninges at this point 

As we have a hemiplegia of the left side the tumor must, of 
course be situated m the ngkt hemisphere, and I feel convinced 
that the tumor is located m the nght frontal lobe The dis 
tnbutjon and character of the paralysis and the absence of sen 
soiy distuibances make the region antenor to the arm and face 
centra the more likely localization The atana, the tremor, and 
the pam caused by percussion of the nght frontal bone supports 
to a certam extent, this localization (Fig 311) 

The mterestmg question an<es How long has the tumor 
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esasted m the hrain oi the patient? Had the tumoi already 
started to grow m 1913 when she had her first epileptic attack 
or IS the tumor an incidental affair which had nothmg to do with 
the development of the epilepsy? 1 suspect that the tumor 
existed before 1913 and for all that we know may have existed 
ever since her birth but I am unable to gi\e any convmcing 
reasons for this behef 

Dr Bevan The patient has been properly prepared the 
head very carefully shaved and sterihzed She is now thor 
oughly anesthetized under drop ether and we shall proceed with 
the operation As Dr Rothstein explamed to you we shall 
expose the area of the bram m front of the Rolandic fissure on 
the right side and expose also if necessary the frontal lobe and 
the temporosphenoidal lobe I shall therefore plan an osteo 
plastic flap irregularly about 3 inches m diameter exposmg 
postenorly the Rolandic area and the area in front of the 
center of the fissure of Rolando I am making an omega shaped 
masion through the scalp tissue large enough to enable me to 
elevate a bone flap about 3 inches m diameter (Fig 312 a) 
As I proceed I shall describe to you the techmc which we have 
adopted in this chnic As I divide the scalp tissue you will 
see that these tissues are very vascular and it is necessary to 
apply a large number of artery forceps to control the bleedmg 
There was a time when we attempted to control hemorrhage 
from the scalp with a rubber tube tied tightly around the head 
endeavormg to obtain the same effect with this rubber con 
slTiclion that we do m a bloodless operation of the extremities 
My exper ence however has been that it is very difficult to 
control the bleeding from the scalp tissues m this way and for 
a number of years I have discontmued the use of the rubber con 
stnctor and have rehed entirely upon a large number of artery 
forceps accurately apphed picking up each bleeding pomt on 
both sides of the incision As far as possible we do not grasp 

Fg 312— a Inc son for exposure of motor area of cortex 6 Softtssoes 

retracted treph ne open ngs made and G gl saw bemg earned beneath seg 
ment of bone betei-een treph ne open ngs e Broad flat blunt curved needle 
used to carry wire saw into pos t on d Grooved director 
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existed m the brain of the patient? Had the tumor already 
started to grow in 1913 when she had her first epileptic attack 
or IS the tumor an incidental affair which had nothing to do with 
the development of the epffepsy? I suspect that the tumor 
existed before 1913 and for all that we know may have existed 
ever smce her birth but I am unable to give any convmcing 
reasons for this behef 

Dr Bevan The patient has been properly prepared the 
bead very carefully shaved and stenbzed She is now thor 
oughly anesthetized under drop ether and we shall proceed with 
the operation As Dr Rothstem explamed to you we shall 
expose the area of the brain m front of the Rolandic fissure on 
the nght side and expose also if necessary the frontal lobe and 
the temporosphenoidal lobe 1 shall therefore plan an osteo 
plastic flap nregularly about 3 inches m diameter exposmg 
posteriorly the Rolandic area and the area m front of the 
center of the fissure of Rolando I am making an omega shaped 
mcision through the scalp tissue large enough to enable me to 
elevate a bone flap about 3 mches m diameter (Fig 312 o) 
As 1 proceed I shall descnbe to you the techmc which we have 
adopted m this clmic As I divide the scalp tissue you will 
see that these tissues are very vascular and it is necessary to 
apply a large number of artery forceps to control the hleedmg 
There was a time when we attempted to control hemorrhage 
from the scalp with a rubber tube tied tightly around the head 
endeavormg to obtain tbe same effect with this rubber con 
stnction that we do m a bloodless operation of the extremities 
My experience however has been that it is very difficult to 
control the bleedmg from the scalp tissues in this way and for 
a number of >ears I have discontinued the use of the rubber con 
stnctor and have rehed enUrely upon a large number of artery 
iotceps accurately apphed pickmg up each bleedmg pomt on 
both sides of the incision As far as possible we do not grasp 

F g 312 Inc s on for exposure oE motor area o{ cortex b Soft t ssttea 
retracted treph ne open ngs made and G gl saw bemg earned beneath seg 
went of bone between trephne open ngs c Broad flat blunt curved needle 
used to carry w re saw mto pos t on d Grooved director 
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existed m the brain of the patient? Had the tumor already 
started to gro'w in 1913 -when she bad her first epileptic attack, 
or IS the tumor an incidental affair which had nothing to do with 
the development of the epilepsy? I suspect that the tumor 
existed before 1913 and, for all that we know, may have existed 
ever since her birth, but I am unable to give any convincmg 
reasons for this behef 

Dr Bevan The patient has been properly prepared, the 
head Very carefully shaved and sterilized She is now thor- 
oughly anesthetized under drop ether and we shall proceed with 
the operation As Dr Rothstem explained to you, we shall 
expose the area of the brain m front of the Rolandic fissure on 
the right side and expose also if necessary the frontal lobe and 
the tempofosphenoidal lobe I shall, therefore, plan an osteo- 
plastic flap, irregularly about 3 mches m diameter, exposmg 
postenorly the Rolandic area and the area m front of the 
center of the fissure of Rolando I am makmg an omega shaped 
masion through the scalp tissue large enough to enable me to 
elevate a bone flap about 3 mches m diameter (Fig 312, a) 
As I proceed I shall describe to you the techmc which we have 
adopted m tbs clmic As I divide the scalp tissue you will 
see that these tissues are very vascular and it is necessary to 
apply a large number of artery forceps to control the bleeding 
There was a time when we attempted to control hemorrhage 
from the scalp with a rubber tube tied tightly around the bead, 
endeasormg to obtain the same effect with this rubber con 
stnction that we do in a bloodless operation of the extremities 
My experience, however has been that it is very difficult to 
control the blecdmg from the scalp tissues m this way, and for 
a number of years 1 have discontmued the use of the rubber con 
stnetor and have relied entirely upon a large number of artery 
forceps accurately applied picking up each bleedmg point on 
both sides of the masion As far as possible we do not grasp 

Fig 312 — o Incision for exposure of motor area of cortex, b Soft tissues 
retracted tfepKwa opemtvti tKide arid Ctglt saw being earned beneath seg 
ment of bone betn-een trephine openings c Broad flat, blunt curved needle 
used to carry wire saw mlo pos Uon d Grooved director 
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tb« iQtegiunent in the artei 3 foroepe, but the superhoa] fasm 
ju3t beneath the integument m wbch most of the \tsse!s arc 
situated It is how^-er occasioiiall\ necessarj to clamp the 
edge of the skin and I do not hesitate to do this irhere it is re- 
quired as there is httle danger of necrosis from this procedure 
even though the dampo are allowed to remain la position for a 
half hoar or more The hemorrhage is now oompletch con 
trolled 1i\e bavT emploved in our dime for a long time a 
trephine and Gigli wire saw to make our CKtcoplasUc flap This 
IS in a waj a rather simple method and rather time consuming 
and I'd I believe that except for the fact that it is time-con 
suming it IS the best method that has *0 far been devdoped 
The Use of the dectiicallj dm-en saw for stuU work has not 
been verj vitisfactorj to us and ‘'uch apparatus is complicated 
and Somewhat dificult to sterilire and is V'cry apt to get out of 
order^ and therefore in a general surgical dime where bat a few 
head cases are done each month I am mclmed to advocate the 
Use of the trephine and wire raw in making the osteoplasbc flap 
Taking a small trephine about } inch in diameter I make 
fivT trephine openings. The EkuU m this case is particulailj 
thick and the making of these trephme openings rather tedious 
I do not believe, however that the great thickness of the skull 
has anvthing to do with the pathologic condibon. We have 
found that ^uHs varj grcatlj m thickness independent of the 
pathologic condition and that the thidcne^ seldom has anj 
relationship to the disease process within the cranial cawtj 
Having made these five trephine openings I take a curved 
grooved director (Fig 3l2 d) verj smooth and blunt and 
separate the dura mater from the bone in the line between these 
openings^ I now take a blunt curved needle (Fig c) which 
is used to canj the wire raw under the bone and verv gentlv 
and verv carefuUv cam the wore saw into one of our trephme 
opezangs posJcnorlv and then out through the trephine open 
mg about 2 inches above (Fig 312 b) Mv assistant takes a 
rubber bulb with a glass tube which is filled with normal salt 
<ofutjan and keeps the saw moistened with the ralution Wth 
oat too iruch tension I now begin rawing our first line and 
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I want to call your attention to the fact that I saw the bone 
through m such a way as to leave a bevel (Fig 313, a, b) so 
that when we replace the osteoplastic flap there is no danger of 
pressing the bone dowTi on the dura You see that it is neces 
sary for me to saw four lines between my five trephme openings 
It is well for you to begm one of these operations with three or 
four new wire saws in readmess because occasionally one of 
these wire saws will break during the procedure I have now 
completed the sawing and shall very carefully elevate my osteo- 
plastic flap It vail be necessary to fracture the bone at the 
mfenor border of the bone plate that I am elevating I do this 
with a good deal of care, introducing a penosteal elevator first 
on one side and then on the other, having my assistant gently 
make pressure with two penosteal elevators I take a third 
penosteal elevator and elevate the upper part of the osteoplastic 
flap very gently until I can introduce my elevator under the bone 
Then grasping the osteoplastic flap with a gauze sponge and 
askmg my assistant to continue the pressure with his two pen- 
osteotomes, I elevate the plate until I feel it yield and fracture 
at its lower point 1 immediately take a gauze sponge wrung 
out of warm salt solution and surround my osteoplastic flap, and 
then take a pair of volsellum forceps and apply one blade to 
the bone and one to the scalp tissue, and then clamp the forceps 
together over the gauze sponge so as to prevent any separation 
of the bone from the scalp flap There is httle hemorrhage as 
I elevate the bone flap and as I sponge the surface carefully 
I find that most of this hemorrhage is from the diploe I take 
a piece of Horsley wax and push it gently into the bleedmg 
openuigs of the diploe and control at once the hemorrhage 
from that source There is also a httle bleedmg from a rup- 
tured branch of the middle meningeal artery Taking a fine 
non-cuttmg needle and a fine piece of catgut I transfix the 
dura under the meningeal artery and Ugate it At the upper 
part of the mcision there seems to be some hemorrhage from a 
venous sinus, or rather a %ein that leads mto the superior longi 
tudmal smus This hemorrhage I control with some dry sterile 
absorbent cotton The field is now quite dry and bloodless 
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the mtcgument m the aiterj forceps but the superficial fasoa 
just beneath the integument m ^rbch most of the sessels arc 
situated It u> howe\er occasionallj necessary to rlamp the 
edge of the shin and I do not hesitate to do tbs ftbere jt is re- 
quired as there is bttle danger of necrosis from this procedure 
ei-en though the clamps are alloTred to remam m position for a 
half hour or more The hemorrhage is now completely con 
trolled We ha\e emploj-ed in our clinic for a lon«» time a 
trephine and Gigh mre saw to make our osteoplastic flap This 
IS m a waj a rather simple method and rather time consumin*^ 
and yat I beUe\e that eicept for the fact that it ts time»con 
summg It IS the best method that has so far been de\ eloped 
The use of the electncall) dm'en saw for skull work has not 
been \ erj satisfactorj to us and such apparatus is complicated 
and somewhat difficult to sterihze and is s ery apt to get out of 
order and therefore in a general surgical clinic where but a few 
head cases are done each month I am mdined to ad\ocatc the 
use of the trephine and wire saw m making the osteoplastic flap 
Taking a small trephine, about 1 inch in diameter I make 
five trephine opemngs The skull m this case is particularly 
tbek anfl the making of these trephine ojjenings rather tedious 
I do not belie\-e howe\ er that the great thickness of the skull 
has anji-bog to do with the pathologic condition. We have 
found that skulls \'ary greatly in tbekness independent of the 
pathologic condition and that the tbekness seldom has any 
relationsbp to the disease process wijLhin the cramal casity 
Ha^mg made these fi\e trephme openmgs I take a cuned 
grCKTved director (Fig 312 d) ier> smooth and blunt and 
separate the dura mater from the bone m the Ime between these 
openings. I now take a blunt aimed needle (Fig 312 c) wbeh 
IS used to can> the wue saw imder the bone and ^•ery gently 
and %ery carefulJ> can> the wire saw into one of out trephme 
openmgs postenorl> and then out through the trephine open 
ing about 2 mebes abo\-e (Fig 312 b) Sly assistant takes a 
rubber bulb with a glass tube wbch is filled with normal salt 
solution and keej« the saw moistened with the solution. With 
out too much tension I now begm sawing our first fine and 



BRAIN TUMOR 


879 


I want to call your attention to the fact that I saw the bone 
through in such a way as to leave a bevel (Fig 313 a, b) so 
that when we replace the osteoplastic flap there is no danger of 
pressing the bone down on the dura You see that it is neces 
sary for me to saw four lines between my five trephine openings 
It IS well for you to begm one of these operations with three or 
four new wire saws m readmess because occasionally one oi 
these wire saws will break during the procedure I have now 
completed the sawing and shall very carefully elevate my osteo- 
plastic flap It wiU be necessary to fracture the bone at the 
infenor border of the hone plate that I am elevatmg I do this 
with a good deal of care mtroducing a penosteal elevator first 
on one side and then on the other having my assistant gently 
make pressure with two penosteal elevators I take a third 
penosteal elevator and elevate the upper part of the osteoplastic 
flap very gently until I can introduce my elevator under the bone 
Then grasping the osteoplastic flap with a gauze sponge and 
asking my assistant to continue the pressure with his two pen 
osteotomes I elevate the plate until I feel it yield and fracture 
at its lower point I immediately take a gauze sponge wrung 
out of warm salt solution and surround my osteoplastic flap and 
then take a pair of volsellum forceps and apply one blade to 
the bone and one to the scalp tissue and then clamp the forceps 
together over the gauze sponge so as to prevent any separation 
of the bone from the scalp flap There is httle hemorrhage as 
I elevate the bone flap and as I sponge the surface carefully 
1 find that most of this hemorrhage is from the diploe I take 
a piece of Horsley wax and push it gently into the bleedmg 
openings of the diploe and control at once the hemorrhage 
from that source There is also a httle bleeding from a rup- 
tured branch of the middle merungeal artery Takmg a fine 
non-cuttmg needle and a fine piece of catgut I transfix the 
dura under the menmgeal artery and Igate it At the upper 
part of the mcision there seems to be some hemorrhage from a 
venous smus or rather a \em that leads mto the superior longi 
tudinal smus This hemonhage I control with some dry stenie 
absorbent cotton The field is now quite dr> and bloodless 
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The dura looks fairly nonnal On palpation, however, I am 
rather inclined to believe that I can detect a difference in con 
sistency betn een the anterior and posterior portions of the area 
eitposed I now open the dura mth a curved flap inasion to 
which I shall add two linear incisions at the upper point and fold 
the dura back in four pieces (Fig 313 c) Turning the dura back 
you see, beautifully exposed a tumor which is well outlmed from 
the normal bram tissue It is about the color of li\er tissue and 
the differentiation between that and normal brain tissue is 
very marked as far as the color is concerned On palpating it, 
however, with my gloved finger there is not very much difference 
to be determined by palpation The tumor tissue if anything, 
IS a httle firmer and less yielding than the brain tissue The 
tumor jD\oKes the area Dr Rothstem so beautifully drew for 
jou before I opened the skull It involves the area m front of 
the middle third of the Rolandic fissure and has contmued for 
ward mto the frontal lobe Postenorly, the tumor is irregular, 
about the size of a silver dollar at least and it involves about 
that much of the cortex The depth of the tumor is, of course, 
yet uncertain and unknown to us Antenorly the tumor fades 
mto bram tissue and there is no sharp Ime of demarcation 
Takmg a blunt, well rounded penosteotome I attempt beginning 
postenorly to find a fine of cleavage between the tumor and 
the normal biam tissue (Fig 314) You see that the tumor 
bleeds wry easily, and as I continue the separation with the 
greatest possible care the hemorrhage is so great that I have 
to stop and padc. the w ound with dry absorbent cotton and use a 
sbght amount of pressure to control it Leavmg the cotton in 
for about five mmutes I now remove it, the hemorrhage has 
ceased and I continue the effort to enudeate the tumor I am 
able to remoie seieral cubic centimeters of the tumor, but as 
I continue the separation antenorly and mfenorly I find that 
the tumor becomes diffuse and that it is impossible to differen- 
tiate it from the bram tissue It will be impossible therefore, 
for me to make a clean, and complete emideatvarv cC this giovitb 
Dr Rothstem alter looking at the tumor, tells me that, from the 
gross appearance, he behe\-es it is an endothelioma and that if 
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The dura looks fairly normal On palpation, hoTfever, I am 
rather inchned to beheve that I can detect a difference m con 
sistency between the antenor and postenor portions of the area 
exposed I now open the dura wath a curved flap inasion to 
which I shall add two Imear mcisions at the upper pomt and fold 
the dura back m four pieces (Fig 3 1 3 c) Turning the dura back 
you see, beautifully exposed a tumor which is well outlmed from 
the normal bram tissue It is about the color of h\er tissue and 
the differentiation between that and normal bram tissue is 
very marked as far as the color is concerned On palpatmg it, 
however with my gloved finger there is not very much difference 
to be determined by palpation The tumor tissue if anything 
IS a httle firmer and less yielding than the bram tissue The 
tumor involves the area Dr Rothstem so beautifully drew for 
jou before I opened the skull It involves the area m front of 
the middle third of the Rolandic fissure and has contmued for 
ward mto the frontal lobe Postenorly, the tumor is irregular, 
about the size of a silver dollar at least and it involves about 
that much of the cortex The depth of the tumor is, of course, 
yet uncertain and unknown to us Anteriorly the tumor fades 
into biam tissue and there is no sharp line of demarcation 
Taking a blunt, well rounded penosteotome I attempt be ginnin g 
posteriorly, to find a Ime of cleavage between the tumor and 
the normal brain tissue (Fig 314) You see that the tumor 
bleeds very easily, and as I contmue the separation with the 
greatest possible care the hemorrhage is so great that I have 
to stop and pack the wound with dry absorbent cotton and use a 
slight amount of pressure to control it Leaving the cotton in 
for about five mmutes I now remove it, the hemorrhage has 
ceased and I continue the effort to enucleate the tumor 1 am 
able to remove several cubic centimeters of the tumor, but as 
I continue the separation anteriorly and infenorly I find that 
the tumor becomes diffuse and that it is impossible to differen- 
tiate It from the bram tissue It will be impossible, therefore, 
for me to make a clean and complete euucleatm of this, fsuTrth 
Dr Rothstem after looking at the tumor, tells me that, from the 
gross appearance, he beheves it is an endothehoma, and that if 
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possible we should reiaow it Tiou all realise that retooMu^ a 
tumor from the bram as ^e are doing now n, a \er> different 
proposition from remo\ang a tumor from the breast for instance, 
because we arc anxious to do as htile injurj as possible to the 
brain tissue and the sort of block di^^ection that would be per 
missible in a breast operation is of course here entirelj out of 
consideration 



Pig 311 — Mtempt to dissect tunior tram bmn tissue by blunt dissection 
«iti penosteotome. 

The pabent s condition is faulj good and we haine remo\’ed 
the tumor as widelj and as thoroughlj as I fear we are warranted 
m doing and j’et I am qmte certain that we ha>'e not rcino\Ted 
It all and that the conditions are such as to make it undesirable 
to proceed further with the dissection I befie\-e that we should 
combme this partial extirpation with a decompression operation 
and I tbaU therefore reiro\-e a bige area of bone I remo%-e with 
a pair ol rongeur forceps the bone m the temporal fossa Tins 
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■Will give us a permanent opemng in the bone about inches 
long and about 2 inches wide and I shall not close the dura 
mater I obtain m this waj the full effects of a decompression 
operation I replace my osteoplastic flap and remove the artery 
forceps from the edges of the masion and approximate the m 
cision with seven or eight fine silkworm gut sutures and close the 
balance very accurately with fine silk We shall employ no 
drainage We shall dress the wound with dry sterile gauze and 
a sterile gauze roller accurately applied and o\er this a starch 
bandage to pre\ent any displacement of the dressings I want 
to say that I bel eve this dressmg should be changed at the end 
of twenty four hours and the silkworm stitches removed at that 
tune Three or four days later every other one of the mter 
rupted black silk stitches should be removed and the balance 
removed by the sixth or seventh day The patient is m very 
good general condition at the close of the operation 

After history — Histologic examination showed that the tumor 
was an endothelioma The patient was unconsaous for the greater 
part of the first twenty four hours but gradually regained con 
saousness so that she could take hquids and some nourishment 
Wound healing was comphcated by the escape of cerebro 
spinal fluid and some bram tissue the stitches were removed 
ns I had suggested first the silkworm gut and then the black 
silk in two different sittings After operation there was paral 
ysis of the left side cspeaally of the left hand 

As to the ultimate prognosis one must regard the operation 
ns paUiative From the standpoint of accuracy of diagnosis 
the case is most satisfactory but from the standpoint of an 
ultimate and complete recovery however one must regard it 
as a case m which the surgical therapy is simply palhative and 
if of any benefit of temporary benefit The epileptic conv-ul 
sions may be controlled or prevented entirely and the head 
aches will probably be rehev ed and the eyesight improved but 
the mfiltiatmg character of a part of the growth makes it certam 
that there will be a continued growth of the tumor which will 
lead ultimately to the death of the patient Dr Rothstein and 
I have considered the possibil t> m this case of using radium or 



ASTHUE D. SEVAN, THOR C, EOTHSTEIN 


88 } 

possible we should remo\'e it. You all realize that lemoving a 
tumor from the bram as we are dobg now is a ^eIy difierent 
proposition from removing a tumor from the breast, for instance, 
because we are amdous to do as httle injury as possible to the 
bram tissue, and the sort of block dissection that would be per- 
missible in a breast operation is, of course, here entirely out of 
consideration 



Fig 314 — Attempt to dissect tumor from biatn tissue by blunt dissection 
with penosteolome 

The patient’s condition is fairly good and we have removed 
the tumor as widely and as thoroughly as I fear we are warranted 
in doing, and jet I am quite certain that we have not removed 
it all and that the conditions are sudi as to make it undesirable 
to proceed further with the dissection. I beliere that we should 
this partial extirpation with a decompression operation, 
and I diall, therefore, temo\'e a large area of bone I remo\ e, with 
a pair of rongeur forceps, the bone in the temporal fossa This 
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it IS fact, limits the number of satisfactory cases, and it is a con- 
dition which no amount of improvement m diagnosis or m 
surgical technic will ever modify, because of these insurmount 
able conditions we can never look forward m the development 
of bram surgery to anythmg hke the satisfactory results which 
we obtain m many other fields notably m the abdomen It is 
difficult to be enthusiastic and optimistic about our results m 
bram surgery and yet I would not want to leave you with feel- 
mgs too pessimistic or with anythmg hke a hopeless feeling m 
connection with this work because some of the cases are most 
brilliant successes, and many of the cases which we cannot cure 
are very greatly reheved by the paUiative operation of decom 
pression Therefore, it is our duty to contmue this work and 
to give these patients the small possibihty of permanent cure 
and the larger possibihty of palhation that modern surgery 
affords 
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of en3plo>Tag the x ray, aad I aa not sure but what m a sun 
flar case it would not be wise to introduce a flat disk with SO 
mg of radium at the time of operation and leare it m twentj 
four hours and see if in that waj we could cot elumnate the dif 
fuse portions of the tumor that could not be ^emo^cd surgically 
I do not know how much work has been done along these Imcs 
and jet It IS certainly a suggestion that might properly be con 
adered and tested out m a group of cases 

I would like to make two comments on the basis of this 
first the necessity of handlmg these cases m general as com- 
bmed cases bj the general surgeon and the neurologist, it being 
of course often necessarj to call m the serMoe of the ophthal 
mologist or the otologist in the makin g of the diagnosis On the 
whole, these cases must be handled as a piece of team work by 
the general surgeon and the neurologist A few of our best men 
haw 'peoalized in neurolcgic «uigeiy and haw become wry 
competent neurologists so that they tbemselies can dispense 
With the services of the neurologist and are competent to lake 
complete charge of both the diagnostic and therapeutic side 
of these cases It does not howewr seem probable that there 
will be dewloped a Tieciahtj of anj considerable number of 
brain surgeons and so naturallj for the most part throughout 
this countrj and throughout the world m fact these cases will 
haw to be handled m the general surgical dimes by competent 
general suigeons and their neurologic colleagues 

The second jioint I would like to call j^our attention to is a 
fact well rIJustrated bj this case that ei en where the neurologist 
can make an accurate diagnosis it often happens that, even when 
the tumor is found, it is often so located or of such a character 
that it cannot be successfuUj and completely removed so that 
the patient can be pennanently cured and restored to normah 
It certamlj would be safe to say that considerablj less than 10 
per cent-, possibly not more than S per cent , of brain tumois axe 
so situated and are of such character that they can be diagnosed, 
remowd and the paUent cured In other words only from one 
m twentj to one in ten of all brain tumor cases can be acoiiafely 
diagnosed, operated upon, and cured That fact, and I beheve 
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HULTILOCULAR CYSTADENOMA OF THE LIVER 

Summary A pat ent twelve years after hysterectomy for fibroid present ng 
mult pie smooth rounded tumors n the upper abdomen d fferential 
d agnos s exploratory puncture of cysts and closure without dra nage 

The first patient I shall operate on this morning is a woman 
of about fifty who came to me twelve years ago with a large 
fibroid of the uterus I did a hysterectomy leavmg simply 
the cervix and she made a very satisfactory recovery She 
had no trouble of any kind until about three years ago when she 
noticed an enlargement m the upper abdomen m the median 
line ]ust below the ensiform cartilage A little later she noticed 
a second enlargement op the left side about opposite the umbih 
cus This seemed to be about the size of an orange and she 
could outhne it very distmctly herself The enlargement in the 
midlme was more diffuse a firm and bulgmg prommence be 
tween the umbilicus and the ensiform cartilage Her general 
health has been good Withm the last three months she has 
several times had some stomach distress accompanied with an 
occasional attack of vomiting but she has been able to keep 
about with her work and has not been incapaatated in any 
way by her abdominal condition I have had her under observa 
tion for several days and I confess I am not able to make a diag 
nosis as to the pathology of these enlargements I have looked 
up her old hospital record and find that the tumor removed was 
a fibroid and that microscopic section of it was made showing 
that it was a simple fibroid and that there was at that Ume no 
evidence of malignancy 

1 ha\e thought of a number of possibihties It is natural 
to think that the tumor which I removed may have been 
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empty it completely, you see that there are no daughter cysts. 
1 shall now open several more o£ these cysts, and, you see that the 
second cyst opened has the sanle sort of clear fluid contents. 
The third cyst, however, contains a brown colored liquid which 
is probably the result of hemorrhage into it. "Putting my hand 
into the abdomen I feel a large cyst extending down from the 
liver on the left side and I can readily bring this out of the ab- 
domen This is the tumor that we could feel distinctly on the 



Fig 3IS— Mutulocular cyst of liver Diagram illustratmg approximate 
form and location of tumor. 

left side about opposite the umbilicus. It projects from the 
lower border of the hver in such a way that I can remove it 
completely, and I shall do this for the purpose of examining the 
cj-st wall histologically. Extending my examination to the 
upper surface of the hver, I find between the diaphragm and 
the right lobe of the hver two very large cysts, as large as my 
fist. I incise these and empty their contents, and find that they 
contain the same dear fluid 
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nant and that the present tumors are secondary to the pnmaiy 
neoplasm The length of tune that intervened, hoirevcr, be 
tween the bjstcrectom> and the dev'elopment of these tumors 
of course is a strong argument agamst mahgnancj The fact, 
too, that these tumors has e ensted now for three years and that 
her general health is carellcnt is also a strong argument against 
their being malignant I thought in the Second place, of the 
possibihty of a papilloma of the ovary and that these were sec 
ondarj papillomatous growths A bimanual examination of the 
peliTs howevur, fails to reveal any pelvic enlargement and this 
"peaks stiongl) against such a possIbHitj In discussing the 
matter with the patient I told her that I regard the present 
condition as bemg mdependent of the fibroid tumor wbch was 
removed twelve jeats ago, and that I believe that it is a benign 
and not a malignant process, but as to the exact anatomic loca 
tion of the present lesion and its pathologic character I am quite 
unable to come to anj defimte conclusion 

The patient is now etherized and I shall make a laparotom> 
between the ensiform and the umbihcus and inspect the character 
of these masses I have sunplj told the patient that I bebeved 
that an exploratory laparotomj was necessary to make a diag 
cosis and that this should be done, and if at operation conditions 
were found which warranted our domg a radical operation of 
course, we would do this under the same anesthetic 

Opeiung now mto the pentoneal cavatj and holding the 
line of mosion apart with retractors, j’ou see that I expose 
a large multilocular cyst (Fig 315) I shall extend the m 
Qsion a htUe below the umbihcus so as to gam freer access to 
the lesion On exanumng this cj-st careful!) , )ou sec that 
it IS composed of a number of cj-sts apparently eight or ten or 
more in number, and that these involve the hver and invade 
the area of both the right and left lobe of the hver just beneath 
the round hgamenis One thinks naturah) of the possibiht) of 
h> daud cj-st of the hver W allmg off this rysUc tumor from the 
rest of the abdomen wath several abdominal pads I shall opicn 
one of these cj-sts and inspect its contents k ou see as I open 
this large cj-st, a vei) clear water) fimd pours out and as I 
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Fig 316 — Multilocolar ejst of liver a, Round ligament of liver clamped and 
cut 6, C>st opened, f ponged out, and dosed VMth fine catgut 


■\\ 



890 


ARTHUR DEAN SEVAN 


Tlus case is a ^TI> unu'^ual one and we caanot mke sn ab- 
solute diagnosis e\cn nois that we hat-e this multnoculai Q-st 
immediatclj under our inspection One thinks of sewral pos 
sHnliDes First a hjdatid cj-st without daughter cj-sts and>et 
I do not behei-e that this is a b}daUd c>-st The second pos- 
sibihtj that occurs to me is a congenital Uiultilocubr c>sDc 
disease of the h\'er that has been found m a niunber of cases 
associated with o* 5 tic disease of the kidnej-s I shall therefore 
etamine the ijdhej-s and sec if there is an> c>-stic disease of those 
organs. Introducing m J entire hand into the abdomen I examine 
first the nght Lidne> and find it perfectl3 normal and then the 
left kidnej and find that is aLo perfectlj normal. I examine 
also the pehis and find nothing m the pehns The uterus of 
course is gone hanag been removed at the previous operation 
The gallbladder is normal The pancreas is normal The 
stomach and duodenum are normaL There are no enlarged 
Ijmphatic glands to be felt and there is no evadence of any 
secondaT) deposits of any sort under the pentoneura I am 
forced to the conclusion that this is a multflocular cyst adenoma 
of the lixier in\ol\'ing both the nght and left lobes of the hver 
and the round ligament and that it has de\*cloped from an 
ernbiy onaJ rest associated wath the round ligament and that it 
1 m fact the same pathologic condibon that we find m multi 
locular cj-sts of the ox'arj and that it is a true neoplasm from 
an embryonal rest A number of such cases ha\T been reported 
In the literature and I shall therefore \-enture this diagnosis 
as the most probable diagnosis of the case until we has e obtained 
a microscopic examination of the cyht wall that I remos’ed 
The particular and important question that now confronts 
US la what to do with this growth It is endentl> impossible 
to remoi’e these multflocular tysts from the hixr These $0 
bx'ade both the nght and left lobe that an operation that would 
radicallj and completeh remox-e them would certainlj be fatal 
to the paUent I am therefore inclined to do what has been 
done in cases of multilocular cj-sts of the kidne; 1 shall spht 
open one after the other of these and empty out the contents 
mth the hope that it will be of some serixce to the patient m 



EPUHELIOHA OF THE LOWER LIP 

Summary Technic of plastic operation on lower lip for carcinoma under 
local anesthesia operation palliative !n the majority of ca«es in the 

. p _ f] 

I I 

The patient •whom I shall operate on this morning is this 
man of about sixty years of age with this large epithehoma of 
the lower Up The cUnical picture is quite characteristic and 
leaves no doubt as to the diagnosis, but we have bad some sec- 
tions of the tissue removed under local anesthesia and they show 
a typical epitheUoraa The mao. has been a pipe smoker for 
years and we can accept that as being probably the etiologic 
factor The Wasseimarm is cegatiie His general condition is 
good for a man of his age There is no evidence of involvement 
of the regional lymph glands m the floor of the mouth They 
are not palpable 

1 want to demonstrate to you the techmc which we have 
employed for a great many years m making a complete lower 
bp removal This is the plastic operation which I was taught 
when 1 was a medical student hy Gunn who then had charge 
of this clinic We, however, ha\e modified it m this way, that 
ne are now domg the operation under local anesthesia instead 
of employing a general anesthetic I tell these patients so far as 
the anesthetic is concerned, that we will be able to do the opera- 
tion with not \ ery much more pain than having a shave, cer 
tainly with less sensation than bemg sha\ed with a duU razor, 
and if the technic of local anesthesia is perfect m a case of this 
kmd, there is practically no sensation except the mtroduchon 
of the first needle This is not at all an exaggerated statement, 
because m this operation we can completely anesthetize the 
entire field so that the patient practically has no sensatmij what,- 
e«r The use of the local anestheUc tiiSeraUoh 

«Ty much sunpler and \-cry much safer, Sfid because of the 
*93 
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reducing the size of the neoplasm and rehe\Tng the pressure 
I question «rj much whether it will be of an) defimte service 
but stni in Mcw of the fact that the same pnnaple has been 
appbcd and occasional!) successful!), m pol)C)*stic disease of 
the kidne> , I thmV we are warranted in adopting it m this ragp 
m new of the fact that there is no other surgical therap) that 
might he considered 

After 'T;ihttmg open the C)'sts and cmpt)mg out the con 
tents I am going to *«w up the (^at wall with fine catgut and 
attempt to obliterate to a certain extent the cant) of each of 
the cv«ts m that wa) , but I am domg this more particular!) so 
as to lea^•c a pe^fectI^ clean smooth peritoneum because I 
do not mtend to introduce an) drainage but to make a complete 
closure of the abdominal inosion (Fig 316) 

After history — ^The woman made a good recover) from the 
operation The microscopic exammation shoived the tumor to 
be a C):sf adenoma I am giimg her x m) treatments with the 
hope that the) ma) proN'e to be of benefit 



EPITHELIOMA OF LOWER LIP 



Fig 31I — Carcinoma of lip a, b Infiltration of tissues with apothCsine 
solution injections indicated by dotted lines 

cisjon dmdes through the skin, mu'icle, and mucous mem' 
branc. I then add to this two incisions, making a triangle at 
the comer o{ the mouth. These last two incisions, however, 
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addition of adrenalin there L much less hemorrhage under local 
than under a general anesthetic 

The patient has been tboroughl) prepared by h 2 \mg the 
face careful!) -nrashed vnth tincture of green soap and alcohol 
He has used a mouth wash to clean hia mouth out thorou^djly, 
consisting of 1 part of alcohol 1 part of peroxid and 2 parts 
of water Thia males a ^•e^> effiaent mouth r\-ash The teeth 
ha\-e been Ihoroughl) scrubbed with a brush The) are, how 
e\XT, not in yen good condition and later wDl need the atleo 
tion of a dentist 

Taking a x’ei) fine h)'podennJc needle with a small s)'nDge 
I inject about | mch from the margm of the cpithehoma 20 
or 30 drops of apothesme f of 1 per cent to which we hare 
added adrenalm suffiaent to make it 1 100 000 In the area 
made b) the first injection I now introduce a larger needle 
and using a large s^■nnge I infiltrate the entire lower Lp 
and prett) ertensirelj , probabl) the ®i 2 e of a 'ilrer dollar, the 
tissues at the angle of the mouth I infiltrate also the upper 
Lp and cheek and a narrow triangular area of the cheek 
just outside of the angle of the mouth and abo\e the 
angle of the mouth I infiltrate also the mucous membrane 
of the lower hp and the tissues well down orer the tip of 
the chin (Fig 317 a and 6) kou will notice that the infil 
tration la suffiaent to distend the lower hp to about twice its 
normal size and the tissues of the cheek ato where we hare 
made the infiltration Begmiung now with a sharp knife and 
compressmg the coronarv arteries at the comer of the mouth on 
the nght 'ide I cut out a big V or Y-^haped block of tissue 
in'vxihing almost the enure lower hp gong wideh at lea-t 
I mch from the epithelioma \ ou will notice that the patient 
has no sensation of pam whatever as we remoix this big block 
of tissue There is ■'■eo bleeding The coronarj arte- 
ries near the mucous membrane of the hp bleed but are eas3) 
grasped with arter) forceps and two "^mailer \esscb at the 
lower part of the inasion near the chm aho are controlled 
with arten damps I now make an incision at the angle of 
the mouth directl\ outward about I inch in length This m 
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sunplj include the sba and superficial fasaa I now mjtW 
the same sort of a triangle on the other side (Fig 318 a) 
The masioas of the plastic operation are now complete and we 
are readj to clo^ the defect This u best done bj closing first 
the triangles at the Coiner of the mouth. I introduce here one 
sOfcworm gut stitch at the base of the triangle and Ue iL This 
as jou see slides the two flaps toward the median line I now 
introduce one Eilkwoim-gut bnngmg the b g V-shaped inosion 
of the lower hp together The neit step of the procedure is to 
sew the mucous membrane of the cheek and of the skin together 
at the angle of the mouth making a i-ennflion border for the 
new Lp This we shall do with a fine black silk «nture I shall 
neat introduce the skin sflkwonn-gut stitch about the center 
of the big V-shaped incision of the lower hp There remains 
simpl) the closing s-eij accmatelj , of the of the V-shaped 
incision of the lower bp with fine black silk suture and then 
cATcrting the new lower hp and dosing A*ei 5 accuratelj the 
mucous membrane with four or fii’e 'ilk sutures and mtroduang 
two interrupted silk sutures in order to dose completely the 
triangular areas at the comers of the mouth (Fig 3 IS h) This 
completes the operation and as ynu see makes a surpnsmglv 
good lower bp with %-Ery little defonmtj the immediate result 
being excellent but the result within six weeks you will find 
will be much better There will be quite complete muscular 
control and we haiu awided any injury to the nerve supply of 
the flaps so that six or eight weeks from now there will be httle 
deformity and ^'ery httle loss of function of the mouth and lower 
lip Taken altogether this is the most satisfactory plastic 
that we can make for a cancer of the lower bp 

There are sci-eral facts that I would like to bring out dearly 
m regard to this operation First I belie\^ that the most im 
poitant rhiwg that can be done with cancer of the lower bp is a 
sury wide exasion of the primary lesoa and that that gines the 
patient the best prospect of a cure In the second place my 
expenence has led me to bebe\-e that when the lymphatic glands 
at the floor of the mouth are m^oK•ed there is bttle prospect of 
a permanent cure CNun though we make a wide exasion and 
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prospect that any operation can permanently cure the patient 
Any operation therefore that is planned when the cancer has 
already invaded the regional lymphatic glands should be so 
planned that the surgeon should remove m one block of tissue 
the pnmary lesion and the lymphatics involved and an inter 
mediate block of tissue between the primary lesion and the en 
larged lymphatics because m this intervenmg block of tissue will 
be found a fine growth of cancer cells along the lymphatic vessels 
If we leave this mterveiung block of tissue the patient may 
be benefited temporarily by the operation but the carcinoma 
■cells still remaining will contmue to grow and kill the patient 
ultimately of carcinoma Let me illustrate this pomt by apply 
ing these facts to cancer of the tongue with a palpable definite 
involvement of the lymphatic glands at the floor of the mouth 
If m such a case we remove the cancer of the tongue widely and 
thoroughly and then at a later operation dissect out the lymphatic 
glands m the floor of the mouth you may be sure that this wall 
simply be a palhative operation because we would m such an 
event leave a block of tissue containing lymphatic vessels along 
wnich the cancer had grown from the tongue to the lymphatic 
glands at the floor of the mouth A few jears ago surgeons 
ovcremphasued the importance in cancer work of rernovmg the 
Ijmphatic glands mto which the cancer bearing area dramed 
This was earned to an absurdity especially in connection with 
radical operations about the uterus where we were taught for 
a short time that taking out the lymphatic glands along the 
ihac vessels was a matter of great importance m securing a 
permanent cure m caremoma of the uterus Of course m cancer 
of the breast where we can casilj remove m one block of tissue 
the mammary gland and underlying pectoralis major muscle 
and axillary lymphatics and fat this should be done I beheve 
as a routme but even here we must remember that we should 
not place too much importance on the removal of the axillary 
I>Tiiphatics glands because these are but a part of the draming 
VjTnpbatics ol the mammary gland the mammary gland draining 
into the antenor mediastinum and mto the posterior medias 
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male a radical extirpation of the glands and fat at the floor of 
the mouth Our eipenence has been that where the regional 
glands are definiteh and grossly m%T)h’ed the operation is alaost 
alw3}'s simplj palliative We do not accept the proposition 
that the glands at the floor of the mouth should be remoiod in 
all of the«e cases and our reason is this If the^ are not alreadj 
ms'oh'ed the safety of the patient depends upon a wide exa.ion 
of the pnmai) lesion. If the) are m\T3h-ed an extensi\-c dis- 
section at the floor of the month 'ompl) gii-es an added palliation 
but not much if aai pro-pect of a cure I thinl it is irell to keep 
m mind m operating on cases of caremoma the waj m which the 
cancer grows and ms'ades tissues Tale a case lihe thi patient 
The cancer begins m the lower hp It remains as a local lesion 
for a Certain penod of time and then it extends along the Ijm 
phatic sTcssels b) a process of growth just as a sane grows along 
the ground and I frequentl) use the parallel of the growth of the 
pumpkin \me The cancer cells do not float along the hm 
phatjcs Thej grow along the fi-mphatrcs imt3 the) reach the 
nearest hanphatic gland There the\ grow sTrj rapidl) 
that within a short time there is a tangible enlargement of the 
inTOKtd Ijmphatic glands The procc's then continues from 
these first hanphatic glands along the hmphatic s^essels to the 
next group of Ijinphat c glands and ci'entual]\ of course at 
some pomt the caronoma undergoes degeneration softens and 
breaks into a blood a'csscI and then the caremoma cells find 
their wa\ mto the b^ood *tteam and are earned to distant 
parts of the bodj deposited and produce general metastatic 
growths 

The hope of a cure of cantor anjTrhere m the bod) is that 
the pabent can recei\-c the benefit of a radical operation at a 
tune when the cancer is still limited to the pnmai) lesion and 
before it has in%*oh-ed the h-mphatics When the cancer is 
still Lmitcd to the pnmai) legion and the lesion is « tuated 
that anatom-call) it can be widel) ^emo^■ed the pro^pec s of 
<^,ring tte pabent of cancer are excellent. When bowe\er the 
h-mphabes are alread% m\-oh-ed and epeoall) when the 
nearest Jiacphabc glands are jxi^bh enlarged there is little 
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worm gut stitches about the fifth or sixth day and about every 
other one of the mtenupted silk stitches, and leave the balance 
unbl the nmth or tenth day 

After-history — ^The patient made an excellent recovery He 
had been m the habit of i^earmg a mustache and a beard, which 
he let grow, so that three months after operation there was no 
visible scar and httle or any evidence of either the cancer or 
the result of the operation 
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tunl glandv These, of course, are bej-ond the reach of the 
Surgeon’s knife 

I am indiaed to grve this patient the benefit of a short 
course of x raj treatment, let us saj , eighteen to twcntj ex 
posures during the cert two or three months, giren bj an ex 
pert of course, without subjecting him to the nsk of bums. I 
think the p’T»gnosia in this case is fairlj good probablj about 
50 per cent, of diance of a permanent cure It b too bad, of 
courre that the patient did not hai-e this operation done 
months ago, because m earlj epithelioma of the lower lip the 
prospects of cure bj radical exci_ioa are excellent and probablj 
will be as high as SO per cent or more 

In regard to handling these cases without radical e^ralMa 
and with the use of x ra^ alone, I would like to sai a word. I 
harro seen inaii% <mper£a 2 l epitheliomas cured bi the x-raj, but 
I do not regard cpithelioina of the lower hp as a condition ja 
which the z raj should be used alone, and eiTen in small cpi 
thehomas of the lower lip I belieiie the "aferi of the patient 
and the mterests of the patient are best subsened bj doing a 
radical eicasion and then usmg the z rai as a means of after 
treatmenL 

\ ou win notice that we hare not applied anj dressing m the 
waj of gauze or dressing of anj kmd in this case I simply 
touch the Ime of mosion with a small cotton applicator soaked 
m tincture of lodm. W e shaTI hare the man use the same mouth 
Wash sei-cral times a da^ that we used in cleaning out his mouth 
before operation We shall instruct him to keep his hands 
from it and e\-eij da^ or two to touch the Lne of mosion with 
a httle tincture of lodm If there is anj slight oozing from the 
mosion we shall hare the nurse instruct the patient to •ponge 
It with a p cce of sterile gauze siinplj to absorb the moisture. 
These are reij mudi better without anj dressing and simpfy 
Cjgjosed to the air 

Althou^ thj. operatioa has looked rerj formidable we 
«T.,n iiare the patient sitting up this afternoon and he will at 
up even dav he feels mdmed to do so Of course we shall be 
compelled to feed him on a soft diet. W e shall remore the s2k 
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three cases illustrating certain benign lesions 

OF THE PAROTID GLAND 

Summary Case I — Salivary calculus treatment by excision of pa otid 
gland inflammatory changes about site of calculus rendering simple 
removal of calculus inadvisable dangers of the operation choice of 
incision how to avoid the facial nerve 
Case If— Gunshot wound in parotid region repair of defect following 
evulsion of parotid gland and portion of lower jaw transplantation of 
fat and fascia 

Case 111 — Tuberculosis of the parotid gland treatment importance of 
clean thorough dissection prime necess ty of removing infected tonsils 
and adenoids dress ngs the use of antiseptics 

Case I — Thjs patient is a doctor aged forty nine His 
family and past histones are negative 

Twelve years ago he noticed that once in a while his nght 
parotid gland became shghtly enlarged and pamful, at the same 
time he noticed that sahva from that gland did not empty 
freely mto the mouth He could feel with his finger a little 
hard body located in the middle portion of the gland it dis 
appeared when a small stone came out into the mouth This 
stone was about 3 mm m length In May 1918 the gland 
became \crj much enlarged and painful and the secretion stopped 
completelj The patient was operated and the gland was found 
full of sahva Stenos duct was opened and a httle stone re 
mo\cd Following operation he bad an infection with abscess 
formation the pus discharging through the wound At present 
the sahva docs not flow into the mouth The wound is fistu 
hled^ sahva. and soma pus. csitning <sut LhTOUsh A The gland 
IS enlarged and at times painful 

His appetite is good , habits negativ e 
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togetbei with the removal of the stone which, is impacted m 
the upper portion of the duct would not give hrni permanent 
relief and would therefore be useless The lack of drainage 
through Steno s duct has resulted m so many infections and so 
much irritation that the patient fears the development of a 
mahgnant growth 

It seems consequently wise to remoie the entire gland to 
gether with the stone which is impacted about its center The 
dangers of the operation are confined to mpurj of the branches 
of the facial ner\e whose course is indicated m Fig 319 The 
close proximity of the nerve and arterj makes it difficult to 
clamp and hgate the latter without traumatizmg the nerve 

In order to accomplish the removal with the shghtest likeh 
hood of injury to the ner\ es it is wise to expose the entire outer 
surface of the gland by reflecting a flap of shin as mdicated in 
Fig 320 1 Another incision can be substituted for this as m 
dicated in Fig 321 1 The greater portion of this incision is in 
the line of the angle of the jaw so that it does not disfigure the 
patient to an> marked extent but it is difficult to expose the 
gland m a satistactorj manner through this incision and con 
sequently we wdl choose the mcision illustrated in Fig 320 1 
which permits one to make an absolutely complete exposition 
of the entire gland and the vessels and nerves 

The flap is turned back as mdicated m Fig 320 2 exposing 
the facial nerve together v ith the blood vessels and exposing 
tht arttrj and vein and branches of the facial nerve which ex 
tend in a fan shaped direction underneath the gland This 
illustrates how difficult it would be to control hemorrhage with 
out injuring the nerve m case one failed to take the precaution of 
carcfullv isolating the blood vessels and clamping and hgatmg 
these before attemplmg to remove the gland itself Durmg 
the sub'^quent steps of the operation it is wise to leave the angle 
of the mouth exposed and to lightly pinch the tissues with a 
di'-'>ccling forceps before cutting them because if the tissue 
about to be severed contains a branch of the facial nerve it will 
be jw siblc to see the contraction of the muscles at the angle of 
the mouth and m case of these contractions the nerve must be 
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Examinaticm. — ^There is a Niertical healed surreal mdsion, 
4 cm. long, cs’er the middle of the right paxotld gland, and pres- 
sure on the posterior portion of the gland re\'eals the presence 
of a very minute fistula in the middle of the old operative scai 
mentioned abow. The clear ^toy parotid secretion can be 
reachl)’ expressed through this fistula by mampulation of the 
gland. 

The light parotid is enlarged approximately to three thaes 
its normal si«. It is not tender to palpation and a hard foreign 



Fig 319 — Anatomy of the parotid region, showing branches of the facia! 
nerve and bteno's duct. 

body or calculns, rougbly the size of a walnut, can be definitely 
- .i , n. — .< i.rtTiff Tiosterior to the 

i< ■ icosa opposite 

the second upper molar tooth on the right side, the site of the in- 
sertion of a rubber drainage-tube. The submaxUlaxy glands are 
not enlarged. There are no palpable renical Ijinph-glands. 

Ju dg ing from the patient’s present condition and from the 
^3Sfc bisto^', it is dear that an attempt to open Sleno's duct 
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together with the removal of the stone which is impacted in 
the upper portion of the duct would not gi\e him permanent 
relief and would therefore be useless The lack of drainage 
through Steno s duct has resulted in so many infections and so 
much irntaUon that the patient fears the development of a 
mahgnant growth 

It seems consequently wise to remove the entire gland to 
gather with the stone which is impacted about its center The 
dangers of the operation are confined to uijurj of the branches 
of the faaal nerve whose course is indicated in Fig 319 The 
close proximity of the nerve and artery makes it difficult to 
damp and hgate the latter without traumatizing the nerve 

In order to accomplish the removal with the slightest liLeh 
hood of injury to the nerves it is wise to expose the entire outer 
surface of the gland b^ reflecting a flap of skin as indicated in 
Fig 320 1 Another incision can be substituted for this as m 
dicated m Fig 321 1 The greater portion of this incision is in 
the line of the angle of the jaw so that it does not disfigure the 
patient to any marked extent hut it is difficult to expose the 
gland in a satisfactory manner through this incision and con 
sequently we will choose the incision illustrated in Fig 320 I 
which permits one to make an absolutely complete exposition 
of the entire gland and the vessels and nerv es 

The flap IS turned back as mdicated in Fig 320 2 exposing 
the facial nerxe together with the blood vessels and exposing 
the anerv, and vein and branches of the facial nerve which ex 
tend in a fan shaped direction underneath the gland This 
illustrates how difficult it would be to control hemorrhage with 
out injuring the nerve m case one failed to take the precaution of 
cartfull> isolating the blood vessels and clampmg and hgatmg 
these before attempting to remove the gland itseK During 
the subsequent steps of the opi ration it is wise to leave the angle 
of the mouth expo-cd and to lightly pinch the tissues with a 
ihssectmg forceps before cutting them because if the tissue 
about to be severed contains a branch of the facial nerve it will 
be possible to see the contraction of the muscles at the angle of 
the mouth and in case of these contractions the nerve must be 
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dissected out of the tissues to be cut m order to prevent paralysis 
of the muscles supplied b> the respective nerves The vessels 
■viul nerves have now been laid bare directly m front and a httle 
below the ear and have been separated so that a forceps 
can be apphed to the vesseb without danger of injuring the 
nerve (Hg 3) The vessels ate cut between forceps and 
ligated at once m order to remove the forceps from the field of 
operation and then the dissection of the gland is carried on 
step by step irom behind forward being careful, at each side to 
preserve all the nerves Some of the smaller branches wall 
undoubted!} be cut but bj preserving the larger branches the 
nerve supplj oi the face will remam almost normal so that the 
deformitj will be evcccdmgl} slight eveept when the patient 
tries to pucker his lips as in attempting to whistle 

Before proceeding with the removal of the gland we will 
open Steno s duct tlirectl) ov cr the enlargement about its center 
making an incision into the gland m the direction of Steno s 
liuct which corresponds to the direction of the nerves so that 
the incision is parallel with the lower jaw as showm in Fig 320 
4 This exposes a calculus nearly 2 cm m length and ^ cm m 
diameter It is surrounded by a quantitj of thin pus contained 
m a cj St like ca itj the fluid evadentlj consisting of the infected 
ccretion ot the parotid gland With a fine probe we will try to 
locate the cflercnt duct whose function it was to carrv this secre 
lion of the gland into the mouth but it would be quite surprising 
if we should succeed in findmg the lumen of this duct because 
It has been occluded for months 

Having failcfl to find this lumen we proceed to the excision 
of the gland avoiding all the nerve branches which can be 
cen and as manj as possible of the minute branches bj first 
I inchin" the tissues before cutting them This leaves a cavitj 

F K ^20 —1 r nlargc 1 parol d ([land sho« ng star of old nc on and 
xr* Muill fistulous gptn rg Note I ne of me son 2 The st n and s 1 
tancous f «sue fl p has Uen d ssecte i upwar f expos ng to victt the tern 
jwral aricr> and ve n an 1 the bod> of the parol d gland 3 The gland be ng 
sepa atel from the n asvrlcr musci after I gat on of the temporal vesssls 
t Steno* duct exposed dost ng the calculus 5 \ e« of base of wound 
after total ren oval of the parot d gland show mg branches of the fac al nervT 
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dissected out of the tissues to be cut in order to prevent paral>sis 
of the muscles supplied by the respective nerves The vessels 
-ind nerves have now been laid bare directly m front and a httle 
below the ear and ha^e been separated so that a forceps 
can be apphed to the vessels without danger of injuring the 
nerve (Fig 320 3) The vessels are cut between forceps and 
ligated at once m order to remove the forceps from the field of 
operation and then the dissection of the gland is carried on 
step by step from behind fonvvrd being careful at each side to 
preserve all the nerves Some of the smaller branches will 
undoubtedly be cut but by preserv mg the larger branches the 
nerve supplj of the face will remain almost normal so that the 
deformity vvdl be exceedmgly slight except when the patient 
tries to pucker his lips as in attemptmg to whistle 

Before proceeding with the removal of the gland we will 
open Steno s duct directly ov er the enlargement about its center 
makmg an incision into the gland m the direction of Steno s 
duct which corresponds to the durection of the nerves so that 
the incision is parallel with the lower jaw as shown in Fig 320 
4 This exposes a calculus nearly 2 cm. in length and ^ cm m 
diameter It is surrounded by a quantity of thin pus contamed 
in a cjst like ca\ity the fluid evidently consisting of the mfected 
secretion of the parotid gland ith a fine probe we will trj to 
locate the efferent duct whose function it was to carry this secre 
tion of the gland mto the mouth but it w ould be quite surprising 
if we should succeed m findmg the lumen of this duct because 
it has been occluded for months 

Having failed to find this lumen we proceed to the excision 
of the gland avoiding all the nerve branches which can be 
seen and as man> as possible of the minute branches by first 
pmchinir the tissues before cutting them This leaves a cavitj 

Fir 120—1 Enlarged parot d gland show mg scar of old me sion and 
\cr% smill fi tulous opening Note Ime ot incision 2 The skin and sub 
to view the tern 

'■ i The gland be tug 

' ' temporal vessels 

4 sicnos duct exposed showing the calculus 5 \ lew of base of wound 
alter total remoi-al of the parotid gland show mg branches of the facial nen e 
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o\ert>ing the mas^ter muscle and the joint of the mfenor 
maxilla fne from gland tissue, but still contammg the branches 
of the facial none which ha\e been preserved (Fig 3’0 5) 



Fij j’l — 'I Depress scar o\er region of angle of right mand ble 
Note I ne of inctsion ■* The flap has been reflected upward and a portion 
of fascia lata placed in the depression fat side outward and sutured to the 
edges of the wound The total width of the transplant is shown bt a dotted 
fine 

The ekm flap is now placed m position and sutured with the 
greatest care with horsehair Onli a ven small bite is taLen 
on each «ide and the «uture i> drawn ju t suffiaenUi tight to 
hnn" the edges toirther care being taken not to produce an\ 
stitch marks b% timg the sutures tightlv \ minute dram 1 . m 
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serted at the lo^wst angle to prevent the accumulation of serum 
This will be removed m twenty four hours and will permit the 
edges to come together accurately at this point early In this 
manner we can effectually avoid a troublesome scar Of course, 
the fact that the cyst contaming the stone was infected will 
make it possible for some infection to take place underneath 
this flap, although we were exceedmgly careful m trymg to 
prevent any of the fluid from touching the wound As a 
lesult of this operation the patient undoubtedly Will be free from 
a recurrence of his trouble The deformity from the scar will 
be mimmum and there will be practically no deformity from 
paralysis due to section of the nerves passmg through and be 
hind the parotid gland 

Ca' 5 e II — ^The second patient is a male aged thnty one Five 
years ago he received a gunshot wound, the bullet entering the 
left cheek. 2 cm behind the angle of the mouth The point of 
exit of the bullet was 2 cm m front of and below the nght ear 
The angle of the nght inferior maxilla was tom to pieces The 
wound discharged for one month, some sequestra coming out, 
and then it healed up spontaneously He has had no pam 
and the injured region is not pamful on pressure He is able 
to masticate well His general health is good 

This case is almost the exact opposite of the patient upon 
whom we have just operated At the point at which the former 
had an enlargement this patient has a marked depression due 
to the absence of his entire parotid gland together with the angle 
of the jaw, including the articular portion The bullet which 
entered his left cheek passed out through the region of his right 
parotid gland and earned with it the entire angle of the jaw and 
the entire parotid gland, leaving a marked deformity because 
of the depression due to the absence of these structures He has 
retamed a suffiaeat amount of the masseter muscle and also the 
entire lower jaw m front of the angle, together with the teeth 
contained in the remammg portion of the jaw, so that he has 
little difficulty m masticatmg his food 

The arUcular portion of the jaw being absent, it would be 
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quite useless to insert a bone-graft as this would undoubtedly 
fafl to ui:pro\-e the function of his lower jaw althougb it nu^t 
possible be improi-ed cosmetically The object to be accom- 
pliahed then must consist m remoMng the defomuty and the 
question of the method to be employed lies between the grafting 
of a piece of bone tahen from the tibia or from one of the ribs, 
the grafting of fat and fasaa, or the latroductioa of paraffin. 
The use of bone is hardly mdicated because it is more difficult 
to accomplish a satisfactory result where it does not touch the 
jaw bone at each end than the introduction of other tissues 
and It would be difficult to mate a smooth correction of the 
deformity with bone The use of paraffin is not «ry satis- 
factory because of the fact that the region is not at rest and the 
paraffin would be likely to cause more or less irritation The 
introduction of fat and fasaa, oa the other hand seems to be the 
most satisfactory because we can arrange the size of the graft 
m accordance with the necessity, and arrange its form that the 
cavity will be filled to a shghtly greater extent than is necessary 
to oiTercome the deformity because there will be later a shght 
amount of loss of tissue and by oTCrconecting the deformity at 
the time of operation one can produce almost a perfect cor 
rectiom 

In this case the incision to be cho^n is shown m Fig 32J 1 
because here it is not necessary to make an accurate dissection 
All that li required is an exposure of a suffiaent amount of space 
to enable us to fill in enough tisaue to correct the defonruty 
W e consequently cut a flap a httle larger than the extent of the 
depression and fold it back W e next search for a portion of the 
body in which there is an abundance of fat and dissect out a 
flap about one-fourth larger than the flap in the patients 
cheek m order to pronde for shrinkage of the flap to be excised 
e dissect up the flap slightly larger and thicker than would 
be suffiaent to fill in the depressed area and of as nearly the 
cairK» form as we can and transfer this immediately to the space 
laid bate by the masion The flap is then carefully sutured 
with very fine chromiozed catgut suture into the depressed 
space and a suffiaent number of interrupted, sutures ate used 
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to hold it securely m place as shown m Fig 321 2 Then the 
skm flap IS earned o%er and the transplanted dap of fat and fasaa 
sutured m place noth the same care and accuracy as was prac 
tised in the previous case There is no likelihood of infection m 
this case because the greatest possible precaution has been taken 
in every step of the operation Consequently it will not be 
necessary to provide for drainage although it happens occa 
sionally that some of the fat in the transplanted flap will be 
hquefied before it has grown into its new place and this liquefied 
fat will seek the lowest portion of the cavuty and will have to 
be evacuated by the separation of one of the stitches 

Now that the operation has been completed we have a slight 
enlargement directly over the area that was occupied bj the 
depression but this we believe is only sufficient to provide for 
the natural shrinkage which always occurs after correcting such 
deformities 

Case III — The third patient is a man of twenty seven years 
who complains of a swelhng of the left side of the neck of eight 
months duration 

Examination — The left parotid gland is the site of an ir 
regular hard tumor mass occupying the posterior portion of 
the gland anterior to the ear and roughly the size of a small egg 
The posterior chain of ccrvacal lymph glands on the left side 
IS enlarged discrete not tender and freely movable as a con 
tinuous Cham as far down as the level of the clavacle The 
largest gland measures 2 x 3 cm m its opposite dimensions 
This patient comes with a swelbng m the region of the paio 
tid gland about 2 cm in thickness and covering the entire lower 
half of the gland There is secondary swelling along the 
anterior edge of the sternocleidomastoid muscle There is a 
history of tonsillar infection and a secondary infection of the 
middle car There is no fluctuation perceptible over anv of 
the swcUmgb The development of the swelling has been so 
slow that It Hems likely that v\c have to deal with a tuberculous 
process involvang the loner portion of the parotid gland and the 
ccrvacal Ivmph nodes 
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quite useless to msert a bone-graft as this would undoubtedly 
fin to unpro%'e the function of hia lower jaw although it nu^t 
possfblj be impro-v-ed ccsroeticall} The object to be acoim 
plished then must consist m remosung the deformity and the 
question of the method to be emplojigd hes. between the graftmg 
of a piece of bone tahen from the tibia or from one of ie ribs 
the graftmg of fat aUd fasaa or the mtroduction of parafSn. 
"the use of bone is hard]> indicated because it is more difficult 
to accomplish a <ati 3 factor) result where it does not touch the 
jaw bone at each end than the mtroduction of other tissues, 
and it would be difficult to make a smooth correction of the 
defonnit) With bone The use of paraffin is not sieij satis- 
factory because of the fact that the regjon t> not at rest and the 
paraffin would be likelj to cause more or less irritation The 
introduction of fat and fascu on the other hand seems to be the 
most satiifactoiA because we can arrange the size of the graft 
m accordance with the neceKity and arrange its form so that the 
cacaty wHl be filled to 4 sbghtli greater extent than is necesoan 
to oi-ercome the defortiuts because there will be later a sLght 
amount of loss of tissue and by o-i-ercorrecting the deformity at 
the time of operation one can produce almost a perfect cor 
rection- 

In this case the mosion to be cho*^ la shown m Fig 3^1 f 
because here it is not necessary to maLe an accurate di^sectron- 
All that is required u. an exposure of a suffiaent amount of space 
to enable us to fill m enough tissue to correct the deformity 
We consequently cut a flap a httle larger than the extent of the 
depression and fold it back W e nest search for a portion of the 
body m which there is an abundance of fat and diSacrt out a 
flap about one-fourth larger than the flap in the patients 
cheek in order to proy-ide for ■^hnnkage of the flap to be excbed 
We dissect up the flap 'lightly larger and thicker than would 
be sufficient to fiH in the depressed area and of as nearly the 
same form as we can and transfer this immediately to the space 
laid bare by the masion The flap is then carefully sutured 
with very fine chromiared catgut suture mto the depressed 
space and a suffiaent number of mterrupted sutures are used 
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nerve which usually cross some of the enlarged 1 } mph nodes 
It IS important to dissect out one mph node with special 
care which is almost always located at the bifurcation of the 
faciaUem with the deep jugular vein (Fig 322 2) If possible 
the Ivmph nodes should not be crushed or opened in order not 
to disseminate an> of the tuberculous material contained in 
them \carl> thirtj jears ago Dr Christian Fenger pointed out 
the importance of making an absolutel) clean dissection of the 
neck in these cases m order to remove not 011 I 3 the glands which 
were markedly infected but also the smaller gland= which have 
but a slight amount ot infection At that tunc the results from 
these operations were not satisfactory because the two most 
important elements m the treatment had not been introduced 
namely the removal of the focus of infection in the tonsils or 
adenoids and the dietetic and hy gienic after treatment A 
large proportion of patients who were treated quite as thoroughly 
as wc treat these patients at the present time died within a few 
years of pulmonary tuberculosis They had been but slightly 
benefited by the removal of the infected glands Later on it 
was found that a large proportion of these patients would re 
cover fully and permanently if the tissues primarily infected 
namely the lonsiL and adenoids were removed and the patient 
were placed under the best possible hygiemc surroundings and 
given the best kind of nourishing food Some cases received 
treatment of tuberculin injections or had the neck exposed to 
X rav treatments In our experience a v ery large number of 
patients treated by this plan have recovered fully and per 
manently but this is the case only vvhen the infection has not 
destroyed the tissues of the lymph nodes or the tissues of the 
parotid gland which is the case in the patient before us How 
ever even if these glands have been destroyed to a greater or 
less extent thc^c patients will frequently make a permanent 
recoverv without removal of the glands if the infected glands 
arc laid open curcted and treated with lodin or bismuth paste 
but the ihhrmtt} resulting /ram tha operation is much more 
objectionable than the deformity from the incision which we are 

V<H 3— ss 
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The treatment mu. t co*lj t m the remo\-a] of all the<e dif 
ta^«l tL ue> together with the reiro\-al of the infected tonJL 
Tbe^ tu ues can be approached mot efTectuallt ihroush an 
loCi loa eitending from the mastoid process alons the antenor 
border of the <temoc!< idoma<toid mu'cle (Fig 1) Ino dc 
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c»r»-ical I uipl-gt*o*is, \ol«- 1 n<f ( uin on alor^ autenor border ot leh 
••terrjociejdoniasto d n jscJe ’ I> s-^-aion Soww i be parotid and rerr-ical 
KUnd? er-»rgwl Nwe tbe tjrge gUnd j<=t at the uticrion of the faml »a k 
the jugtilir 

to ‘Wire a permanent re-ult we inu_t of course rcmow all 
the^ glanda that there will be none of the tuberculou mateml 
left to catte recurrence On remoMn'r the<« glands it v> tm 
portast to aM3id injuring the branch of the facial nene which 
•we pre^ri'cd in the hrst one of the<e three cases Lower down 
It is important to pm«en-c the branches of the 'pinal acoev^on 
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nerve wbch usual! j cross some of the enlarged lymph nodes 
It 19 important to dissect out one hmphnode with special 
care v.hich. is almost alwaj-s located at the bifurcation of the 
facial \em with the deep jugular \em (Hg 322 2) If possible 
the ]\mph nodes should not be crushed or opened in order not 
to disseminate an> of the tuberculous material contained in 
them Nearlj thirty \ears ago Dr Christian Fenger pointed out 
the importance of making an absolutely clean dissection of the 
neck m these cases in order to rcmoie not only the glands which 
were markedly infected but also the sm tiler glands which ha\e 
but a shght amount of infection At th tt tune the results from 
these operations were not satisfactors because the two most 
important elements in the treatment had not been introduced 
namely the removal of the focus of infection in the tonsils or 
adenoids and the dietetic and hygienic after treatment A 
large proportion of patient'^ who were treated quite as thoroughly 
as wc treat these patients at the present time died within a few 
years of pulmonary tuberculosis They had been but slightly 
benefited by the remoAal of the infected glands Later on it 
was found that a large proportion of these patients would re 
co\cr fully and permanently if the tissues primarily infected 
namely the ton<5ils and adenoids w ere remoA ed and the patient 
were placed under the best possible hygiemc surroundings and 
gwen the best kmd of nourishing food Some cases recened 
treatment of tuberculin injections or had the neck exposed to 
X ray treatments In our experience a very large number of 
patients treated by this plm have recovered fully and per 
mancntly but this is the case only when the infection has not 
destroyed the tissues of the lymph nodes or the tissues of the 
parotid gland which is the case in the patient before us How 
ever even if these glands have been destroyed to a greater or 
less extent these patients will frequently make a permanent 
rtcoverv without rimoval of the glands if the infected glands 
an laid open cureted and treated with 10 dm or bismuth paste 
t the delorriuty resulting from this operation is much more 
o ijtctionable than the deformity from the incision which we are 

3_5S 
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making becau'«e thi» is largel) hidden b\ the line of the ante 
nor edge of the sternocleidomastoid muscle 

^\e ha\e now exposed the infected portion of the parohd 
gland and the infected I>Tnph nodes in their relation to the ana 
tomic structures m the neck Ue will carefullj continue the 
dissection rcmo\'Uig the entire lower half of the parotid gland 
which contains caseous material and all the enlarged hmpli 
nodes The upper ones ha\e all undergone caseous degenera 
tion The lower ones which ha\e been infected mote reccntl} 
do not show this change 

•\fter remo\ang all these structures we co^er the entire 
surface with o per cent compound tincture of lodm because we 
ha\e a super tition m fa\or of this remedj Others use iodo- 
form and still others no antiseptic w hate\ er and the results seem 
to be equall\ gcxxl but haimg had most sati factor} results 
m cases in which ive haic applied tmeture of lodm we continue 
to use this rcmcdi and feel justified because it seems perfectlj 
proper to make use of an\ method of which w e are certain that 
it is entireh harmless e\cn though it mas be practical!) usele-s 
at the same time V ere there an> doubt concemmg the fonner 
qualits of the remeds in these cases we should of course follow 
the practice of those that me no antiseptic whate\er after re 
mo\-al of these glands The me of iodoform is probabh equall) 
harmless but it is extremel} objectionable because of its dis- 
agreeable odor 

In closing the wound whenever the infected glands ha\e not 
been opened or there has been no soiling we clo-^ the entire 
wound \\’heneaer there has been soihng we pack a piece of 
gauze bghtl) mto the w ound and permit it to protrude through 
a httle buttonhole behind the lower edge of the wound This 
gauze Is renioi ed on the second da i after opera Uon The ii oued 
IS then closed b> applnng some particular!} fine catgut sutures 
about 2 inches apart throughout the hne of mcision in order 
that the tension mai be taken off entnel} from the km sutures 
which are appbed in the manner practised in the lu-st and 
second cases 
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METHODS OF EXARONAllON IN THE DIAGNOSIS OF 
ABDOMINAL TUMORS 

Summary A general review of the information to be gained by physical 
examination m the presence of abdominal tumors importance of the 
clinical history inspection points to be noted palpation importance of 
percussion in the exammat on of hollow viscera auscultation special 
methods 

I DESIRE to present during the present course cases illustrating 
many vanehes of abdominal tumors employing the latter term 
m Its broader sense of a swelling, no matter what its origin may 
be because it is very difficult at times to exclude the possibihty 
of an inflammatory origin m a giten swelling One of the pa 
tients whom I will show had a primary carcinoma of the cecum, 
complicated by abscess formation which led some of us before 
operation to feel certain on account of the rise m temperature, 
apparently acute onset, and high blood count that we were deal 
ing with a purely inflammatory tumor ha\nng its origm in the 
appendix, while in the opinion of others a neoplasm alone was 
present I need hardly recall m this connection the observa 
tioa which no doubt is famibar to you, namely, that it is almost 
impossible m certain cases, without a microscopic examination, 
to differentiate the hyperplastic form of tuberculosis of the 
cecum from a caranoma It is of mterest in this connection 
to note that W J Majo found carcinoma was present in 31 per 
cent of the cases of diverticuUtis of the sigmoid In order to 

'The cases cited in this senes of d nics on abdom nal tumor# were pre 
sented in cl n cs at both the Cook County and the M chael Reese Hospital* 
Only the diagnos s m general is uken up in the present din c the special 
diagnoss of the tumors of md vidual struaures be ng reserved for future 
cl nics 

9«5 
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justify mj retention of the term ' tumor let me direct jour 
attention to the fact that tertiary sjphilis of the various ab- 
dominal Mscera espeaallj of the «tomach -will greatlj amukte 
a malignant condition Again boir often do ne find that the 
torsion of a tumor tnth a long pedicle 'uch as an m-a nrin cj-st, 
gi\e5 nse to purelj inflammatory sj-mptoms the imderijmg 
cause being disco\crcd onlj at operation. 

I could ate numerous analogous eiamplcs of the puzzling 
dmical pictures vrhich one encounters m this field but rill re- 
scne a more detailed reference until I pre<^t some tjpcal 
cases of each class m future clinics Let me impress upon jou 
at thii time howes er the neccssits of most thorough ms-estiga 
tion of eserj patient vrho has an abdominal tumor (m the sense 
I ha^e emp’ojcd the term) i/jou would a^'OId the manj pitfalls 
which Le m the path of those rho do not emploj e^en modem 
diagnostic aid m their daiJ\ work. 

The data ujxm which re base our diagnosis of an abdominal 
tumor are the foUowmg 

1 ^ careful dmical historj 

2 The phj'^ical examination 

3 Special methods of diagno-is 

The «peaaJ methods of diagnosis “m h as radiQgrapbj pje- 
lographj ureteral cathetcnsm ga_tnc analj-^is blocxi examina 
tioD etc. hai-e not onij greatlj simplified our problem but have 
enabled the “^urgeon to make a diagnosis at a much earlier penod 
than was formerlj the case 

To depend upon a phj'Sical examination alone without calling 
to our aid these newer methods of diagnosis is a step backward 
Therefore it is of the utmost important to be familiar with 
the^ methods The ■nirgeon who gi%es his patient the benefit 
of evetj possible resource at his disposal wiU bj a skilful com 
bmation of the vanous data make a diagnosis m the majontj of 
cases 

1 Value of Accurate Clinical ERstoiy— The ^-alue of the 
fantorj of the mode of de^-elopment of an abdominal tumor can 
not be too <trong!j emphasized The age of the mdividual 
his fam2} and venereal bistorj the possible relaUon of any 
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previous illnesses to the present one, the history of an accident 
or of previous operations, Vfhether he has li%ed ui a tropical 
country, and a gam or loss m weight are of the first importance 
In some cases there are definite symptoms pomting to some lesion 
of the alimentary canal such as cohcky pain, vomiting, constipa 
tion, ahdominal distention or bloody vomitus, or stools At 
times there is a history of persistent or recurrent hematuria or 
pyuria accompamed by bladder symptoms to aid one m suspect- 
ing some lesion of the unnarj tract The sudden or gradual 
onset oi )aundice 'with or -without acholic stools is of great value 
m localising the seat of a tumor At times you will obtain the 
historj of ha\ mg noticed a arcumscribed or a more generalized 
enlargement of the abdomen accompanied by symptoms pomting 
to a definite structure It must not be forgotten that more than 
one tumor may be found and agam that an abdominal tumor is 
often only a metastasis of a mahgnant condition m some other 
portion of the body and vice versa (sec Fig 328, D) A metas 
tatic tumor which has first attracted our attention may be evtra- 
abdommal and yet the primary seat be m one of the abdominal 
viscera This last named condition is not mfrequently found 
m cases of certam tumors of the kidney like hj-pemephroma, 
where the bony metastases (see Fig 328, D) o\ ershadow in the 
cbnical picture the primary enlargement A pneumococcus or 
tuberculous peritonitis may form an encapsulated collection of 
fluid (see Fig 329, F) and the diagnosis be exceptionally difficult 
unless one has obtained a history oS an acute onset Actmomy- 
cosis or tuberculosis of the cecum may gii-e rise to a tumor m 
the right iliac region of such form and consistency as to render 
the differentiation from carcinoma almost impossible unless micro 
scopic exammation is made In the case of tumors arising from 
the pehis it is very important to consider not only the age of the 
patient but also all deviations from the normal menstrual bs 
tory, and finally a historj must also include the possibility of 

being pre 
sarcoma is 

more frcquenllj present m j oung per^ns In the case of tumors 
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■With long pedicles it is oi importance to obtain, a history as to 
any possible change m position which has been noted by the 
patient, or an> sjTnptoms accompanjong such a cliange in posi- 
tion 

In attempting to make a diagnosis of an abdominal tumor 
you must not omit a thorough general examination For 
example a splemc tumor maj be simp!} a local expression of 
leukemia or an enlarged In er can be the seat of multiple metas 
tases following a carcinoma of the breast operated > ears before 

The historj of a sudden appearance and disappearance of 
tumors IS of importance This is found in the so called hys 
teiic tumors m tumors due to impaction of feces, and in some 
cases of pancreatic and o\ arian cysts 

1 could mention innumerable combmations of symptoms 
which one encounters in daily practice, but as I stated before, 
the diagnosis of an abdominal tumor is made a careful 
analysis of the data obtained by many methods an important 
factor bemg a careful chnical history 

2 Physical Examination of the Abdomen — Inspection 
(fl) Location of Tumor — There are two principal methods of 
dmdmg the abdomen for purposes of physical examination 
in order to describe the location of a tumor In one of these 
(Fig 32 1 ll wc choose certain more or less fixed anatomic points 
and di\ ide the surface into nine regions w ith w hich c\ cry student 

Fig 321 — 1 Divisions of abdomen into its nine regions RH and LH 
Right and left hvpochondriac regions RLandLL Right and left «liac regions 
EP Fpigastric region f I mb lical region 7/F Uvpogastric region 

Dims on of ab lomcn into quadrants RtQAmXLVQ Right and left 
upr<rr quailrants RLQ and LLQ Right and left lower quadrants 

C l^ation of livir m hepatoptosis Lower border often at level of um 
Hiliciis so enlargiments of gall I ladder or tumors on anterior surface or 
inferior Ixirder mav be lound m right iliac region 

D MovaVile spleen King m left iliac fossa Note the characteristic 
notches along anterior edge of spleen 

£ tbnormal mol ilitv ol the kidne>s Note diderefice ifl position of 
normallv located and of n oval 1c kidne>5 fdotted outline) 

I 1 arrinoina of p\ lone end of stomach in a case of low position of the 
viscus (gistroptosisl Note position of greater curvature below transverse 
line through antenor superior spines tumor p.i!pable below level of and to 
right of umbilicus 
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of anatomv ib familiar In the ^cond method the umbihcus l. 
chovin a» the faed point, the resulting dm'ion (Fig 32J,B) being 
mto quadrant- The latter method la being empIo\ed more and 
more c^er\ ^car, and \et the nine region dni-ion has been so 
thoroughh drilled mto ua m our earh medical school lears that 



Fig 334 — Tumors of the abdominal M=crt-a Tht bUck arrows ind cate 
the d rections in w h ch thes grow L Ln^r C gallbladder P3 mloois 
Pa pancreas R r ^ht Lidnes LK left bdnei Sp spleen IC fleocecal 
tumors t tumors due to diatendcil bladder ovarian c-s-«ts growing upward 
fibre ds of uterus etc (Eiseodrath "turgical Dtagno* s ) 

It la difficult to abandon it for the more simple diMsion into 
quadrants Whether the one method or the other u. used it is 
neces&art to be familiar at least with the \nscera which nonnails 
be beneath the surface of the \anous regions -I glance at 
Fi<r J’-I tnU recall the u ual locations of these \Tscera and show 
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why tumors arising irom them are most frequently found at the 
place uhere the vjscus normally hes It would greatl> simplifj 
matters however if we were certain that a gi\en viscus could 
alwa\s be found ux its notroal location Unfortunately this is 
not the case hence you must be familiar with the fact that there 
are all possible \anations from the normal position of the ab 
dominal Mscera This deiiation is due to a number of causes 
such as (d) elongation of structures which act as supports thus 
permitting of a wide range of mobility (6) congenital anomalies 
so that the viscus de\ elops at an abnormal location or there is a 
complete transposition of both thoracic and abdommal viscera 
Evamples of the first group m u hich an elongated support per 
mits a \iscus to be found in an abnormal location is not infre 
quentlj observed clmically m the case of solid \iscera like the 
h\er (Fig 323 C) the spleen (Fig 323 D) and the kidneys (Fig 
323 B) as well as in the hollow VTScera such as the stomach 
(Fig 323 JT) and the \arious portions of the large bowel (Fig 
125 i B C) \s examples of the secon 1 group in which 
the abnormal location is the result of a congenital anomaly I 
m ght mention the dj stopic kidnej the viscus being located 
either m one of the iliac fossa or eien m the true (bony) pelvis 
(Fig 3'’a D) Other instances of malposition as the result of 
dcxelopmental disturbances are the presence of an undescended 
testis luthin the abdomen (abdominal form of non descent) or 
a faulty rotation of the cecum so that it hes just beneath the 
bur One of the most intercstmg and fortunately for the 
diagnostician rather rare conditions is a complete transposition 
of both thoracic and ablommal nscera those which normally 
he upon the nght half of the abdomen being found m the left 
half and \icc \ersa (Fig 3^5 £) -Vou must ne\'ei forget that 
an cnormousli distended urmary bladder may cause a median 
enlargement just aboie the pubes (Fig 32o /) At first sight 
it would seem superfluous to mention this but I was once called 
m consultation to see a case of suspected encapsulated peritonitis 
m which (he intrwluction of a catheter soon sliowed that the at 
lending physiaan had not thought of such a simple condition as 
a di. tended bladder 
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ib) Changes m Contour oj the ihJomen Either General or 
Localized —A collection of fluid withm the abdomen Can, as 
jou know either be generalized or encapsulated In the tormcr 
case there is a general mdening of the abdomen especially m 
the flanks and the loner portion of the abdomen This con 
dition IS called ascites, of ivhatever origin it maj be In the 
case of encapsulated fluid there is onl) a localized change in 
contour Ovarian cysts and uterine tumors in fact any tumor 
arising from the true pehns, cause enlargement lateral or median, 
m the lower portion of the abdomen Tumors of the spleen 
and kidnej gi\e rise to a prommcnce in the corresponding lateral 
regions Tumors of the stomach mesenteric glands, omentum, 
or pancreatic cjsts cause a central enlargement The lateral 
bulging Or prominence is not mfrequently due to an aneurj-sm 
of the abdominal aorta or a ver> -vascular sarcoma arising from 
the retroperitoneal tissues \ou mil understand the reason 
for these \anous changes in contour of the abdomen b> a study 
of Tigs 328, A to 329 B inclusive 

(c) Jnspccttoii oj the Color oj the Shn etc — One of the first 
things to note is whether there is any change ui the color of the 
patient s skin The presence of jaundice accompanied by ccr 
tain abdominal findings is of great aid in the recognition of tu 
mors of the head of the pancreas (Figs 326, 329 C, and 330) or 
of an enlarged hv er (Fig ?29 E) or of some form of obstruction 


tig 323 — Minormal rnob>Iic> of the cccum The cecum in these 
caws may lie close to or even lieyend (to left oO Ihe median I ne or next to 
the 1 ladder in the true (bof)> ) pcly is 

P normal mulnhty of the sigmoid If the mososigmoit! is very long 
the sigmoid !•« found to r ght of the median line 

( Tumor (oartinoma) in an unusually long and movable iransserse 
colon Kadiogranhy has shown that this portion of the colon hes esen under 
normal rond tions much lower thm formerly thought 

P lostion of kidney in a case of congenital dystopia Note location of 
the Li !nc\ in the true (Ix)n\ ) [ichis The renal pehis and ureter is usually 
AiltttcA Vorw ard 

^ Tranepos tion «f \ iscera Note position of In er m left upper quadrant 
and of cerum in left lowpr quadrant 

F rromincnce m median line m suprapubic region due to greatly dis 
tenlidilidkr 
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of the common duct of a non malignant nature such as calculua 
or stricture 

Iiv pccUon of the abdomen as to the presence or absence of 
BJatation of the sup<. rficial \-eins is of importance If the vein# 
m the central portion of the abdomen are dflated it points to 
some oh truction m the arodation nhereas if the seins on the 
lateral aspects of the abdomen or thigh are dilated (Fig ab) 



of commooduct as t p. through head of panadas to reach thtduodconni 

( Enormousl d tend -d j^ill bladder «h rh could bed t nctl felt through 
the abdom nal wall Its contents were c on account of the long standing 
olvtruciioo of the common duct K 1 w Ixitder of nght lobe of 1 "er 
l»h h enomiou I enlarged on account f icci ndars deports The upper 
lesel of 1 ■er dulness *s hown ju t below the le el ol the n pple A \rea of 
diulnt*-s due to free flu d n peritoneal -a ni due to prt--»urf upon portal sera 

there is som obstruction to the return orcalation m the t-ena 
cat a 

Inspection must al o mdude the presence or absence of the 
te«US a* there i» al\vaj-s a pos. ibihtt of a peltic tumor an m* 
from a retained abdominal tesU* 

(tf) T inWe Pfnst^Jls1S or — IsetTer omit a glance at 

the abdomen to see whether peiutaltic wave are pre-ent as 
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this IS of great importance m the diagnosis of certain tumors 
like those of the pjlorus mth a cotrespondmg ohstniction of the 
mtestinal lumen Again certam tumors either aneurysms or 
\erj \ascular enlargements show visible pulsation which is of 
importance m makmg up the data upon which a diagnosis is 
based Aou must not forget ho\\e\er that a tumor which hes 
in do<^ relation, to some of the large blood \ essels of the abdomen 
ma) shon transmitted pulsation Expansile pulsation speaks 
for an aneur>sm lifting pulsation for a tumor attached to or 



t t, 32 Lateral \ cw of tumor of abdomen due to aneur>SDi of the 
e\to nal liac artery caus ng prom ncnce in r ght 1 ac region (E sendrath 
rgcal Diagnos s ) Note the extent nc var cose xens along the outer 
■aWeCV ot th 

m close Illation to a blood lessel but a very vascular sarcoma 
ma\ cause a pulsation simulating greatly that of an aneuxj sm 
2 ibdotmt al Pulpalion —Palpation helps m the differen 
tiation of tumors of the abdominal uall from those withm the 
ahdomen In the latter the tumor becomes less prominent 
uhen the patient is asked to sit up uhereas m the former it 
becomes more prominent Certam methods of palpation are 
considered more or less standard The best position for the 
liatwnt IS the dorsal one with the shoulders slightlj raised and 
the thighs flexed (Tig 531) \ou must ne\er neglect to hate 
"arm hands and to la> them flat ujwn the abdomen making 
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pressure gradually For tumors which he beneath the costal 
arch the hand is inserted deeper and deeper with each mspira 
tion For renal tumors bimanual palpation (Fig 332) is a most 
excellent method The value of rectal and bimanual vaginal 
examination cannot be too strongly urged In some cases it 
will be impossible to palpate the abdomen until some of the free 
fluid has been removed by tapping 

Mohihty — Tumors may be mimo% able t c , fixed This is 
the case when they are adherent to the bones such as the spine, 
pelvis or nbs, or to the retroperitoneal tissues A tumor may, on 
the other hand possess either passiae or respiratory mobihty 
The latter is usually present m tumors of the stomach, transverse 
colon, hver, gall bladder, and kidneys, that is, in all upper ab 
rfommal tumors unless they are fixed by adhesions Inflamma 
tory tumors have httle if any mobihty, either passive or respira 
tory, no matter what organ or structure they anse from or are m 
proximity to Tumors of the abdominal wall do not show any 
respiratory or passive mobility At times it is possible to deter 
mme the ongm of a tumor, for example, a greatly distended 
gall bbdder, by its relation to an organ which possesses respira 
toiy mobihty (Fjg 330) 

Passive Mobility — ^Tumors of a normally placed spleen or 
kidney have but shght passive mobility, whereas those of a 
movable spleen or kidney may have a very extensive range of 
mobihty Retroperitoneal tumors (Fig 335, 3) and encapsulated 
intrapentoneal exudates have but little passive mobihty At 

Fig 328— 'A Artas of promtnM'ce and of dulness m ascites Note dal 
fiess m flanks and abo^e pubes and tympany in center of abdomen (compare 
with Fig 328 P) 


oi M-i nuaurani emerges Irom beneath left costal areh and has a character 
istic notched anterior edge 

D Primary renal tumor (hypernephroma) wnth bony metasUscs m the 
•tenium and femur The metasUscs in this v-anety of kidney tamot n».y 
appear before the primary growth is rccogniied 

E Bulg ng on left s de of the abdomen due to large aneurysm of the 
abdom nal aorta 
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times, however, 'ne find cases m wbch the range of mobility js 
very extensive This is true of tumors developing m a movable 
cecum, transverse colon, or sigmoid (Figs 325, A, B,C, and 
334, B) Tumors of the pylorus m certam cases have a wide 
range of mobihty (Fjg 334 A) The same is true of tumors of 
the uterus (fibroids) or ovanan C 3 fsts with long pedides (Fig 
334, C) or of mesenteric cjsts (Fig 334, D) One is often able 
to determine that a tumor arises from a certam organ by notmg 
the center of the cucle formed by the range of mobility of the 
tumor 

Other Data Obtained by Palpation — The presence or absence 
of fluctuation can be detemuned by palpation aided by percus 
Sion for waves of fluid The consistency size, nature of the 
surface of the tumor and of its edges and the presence or absence 
of genuine or transmitted pulsation are all of importance m 
makmg a diagnosis Not infrequently tumors of the spleen re 
tarn characteristic notches (Fig 328, C) of the normal spleen 
until they have attamed such a size that it 13 impossible to 
recognize the ongm of the tumor 

3 Percussion is of less importance than palpation except in 
showmg us the relation of a hollow viscus to the tumor and 
whether free fluid is present or not (Fig 328 A) In free fluid, 
dulncss IS always present m the flanks and abov e the pubes, and 
changes Us location somewhat when the patient is turned on his 
side This is not true of encapsulated fluids which remam 
constant m position and area of dulness (Fig 329, F) Pcrcus 
Sion IS of value, especially when aided by inflation of the colon, 

Fig 329 ~A Prominence in central portion of abdomen due to large 
tumor (sarcoma) of the omentum 

B Location of pancreatic cysts Most frequent variety presents between 
transvTfse colon and stomach 

C Tumor mass m epigastric region due to tuberculous glands at root of 
mesentery (author 8 ease) 

D Area in right upper quadrant of abdomen m which enUigements of 
liver are usually found 

£ Enormous enlargement of filer and greatly distended gaff bladder in 
eancer of head of pancreas (compare with Figs 326 and 329 F) 

F Elongated sausage shaped tumor in right upper quadrant due to hy 
drops of gall bbddcr 

vot 4—59 
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m deterauaing the relation of a retroperitoneal tumor to the 
bon-el. This method of inflation of the colon is of less \-aIue 
today since the introduction of colonoscopy than it was in fonner 
jxais, but not infrequently it is of great \-alue if an i-raj ei- 
amination cannot be made, to inflate the colon and note by per 
cussion that the tumor (Figs 334, C and 334, £) flea behmd the 



Fig 330 — Topographic rcLitioiu of tumor (cancer) of head of pancreas 
The tumor causes jaundice (see Ftg 32i) and calargement of the Jis-erand 
gall bladder (see Fig 329, £) by pressure On the commoa bile^uct The as- 
cites m these cases w due to pressure upon the portal sem. 


inflated colon. The onlj fallacj exists tvhen there are adhesions 
of the colon to the tumor, so that the colon is diqilaccd in- 
ward (Fig 334, F) instead of Ijing in front of the tumor The 
presence or ab^nce especially of free fluid can frequent!) be 
noted by tapping on one side of the abdomen while the out- 
stretched band is held at a point directly opposite, thus eliciting 
and detecting a wa« when fluid is present 
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Fig 331 — Method of palpating the gall bladder orp\lonis (Eisendrath 
Surgical Dutgnoss ) The pat ent should be laid upon the back uith the 
shoulders si ghtlj raised and th ghs flexed upon the abdomen so that the 
soles of the (ict rest squarely upon the bid The exam ner should approach 
the patient from the right laving the hand fiat upon the abdomen and insert 
It gradualh deeper while the patient is instructed to breathe and thus relax 
the abdominal Viall 
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in determining the relation of a retroperitoneal tamor to the 
bovrel. Hiis method of inflation of the colon is of less value 
today since the introduction of colonoscopy than it was m foncer 
years, but not infrequently it U of great value if an *-ray es 
aminatioD cannot be made, to inflate the colon and note by per- 
cussion that the tumor (Figs 334, C and 334, E) lies behind the 



Fig 330 — Topographic rdatiDns of tumor (cancer) of bead of pancreas 
The tumor causes jaundice (see fig 326) and enlargement of the liver and 
gall bladder (see Fig 329, iC) by pressure on the common bDe-duCt The as- 
cites in these eases is due to pressure upon the portal v-ein. 

inflated colon- The only fallacy exists when there are adhesions 
of the colon to the tumor, so that the colon ts displaced m- 
ward (Fig 334, F) instead of lying m front of the tumor The 
presence or absence especially of free fluid can frequently be 
noted by tapping on one side of tbe abdomen while the out 
stretched hand is held at a point directly opposite, thus ehating 
and detecung a wave when fluid is present 
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F i, — ^Mcjh *I ol cun ru n to Jt terra ie abnomul inobJri or 

crlar^ment of t he L. dri Ei^ndrath ''urcical Diasnos » Tbiimethod 
1 al=o u-td m the dctcrm nation ot the prf^ noc or ab^nce of an enlar|,ciiifciit 
of the LiJnet The n^ht hand of the rura ncr «ben exam n nj the nj,ht 
Jjdnea la placed beh nd the pat cnr n a pace l*ineen the last r b anJ the 
crt't of the thura ‘o that the parts 1 Tj, U h nd the ktdnea can be rated cp 
to meet the opposite hand m hu:h u pressed domu tpon t When exa m i n infr 
for a floating kidnex the lo»er pole of the hidnet can be ft t to si p across the 
hand Ismg on the anterior surface of the abdomen 
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Fii, 13? — lltarcdsff lulniss ill a C3M. of LncagisulaUd intrjpentcinral 
hud iltscalratU Surgical Dwgncwis ) I fncfifaUs Che si;<? of them 
i(»ulitc I abisrc’’^ which was of a tuberculous nature I>ing Eirtween the 
■ iMloinui il wall and the agglutinate I coils of intestines within the peritoneal 
i\ t\ cMcndihR upward Ixtween the right lobe of the li\tr and the thoracic 
all 2 Indicates the area of eutrnal proimnence on account of which lie 
ise »a« It first tl ought to be One of htdronephros s 
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Paia IS also determined by palpation and may be of some 
value in the diagnosis In connection with the presence of 
fluid let me remind you of the fact that an acutely dilated stomach 
may give rise to prommence and change m contour of the abdo- 
men, and to fluid waves which resemble the presence of free flmd 
m the abdomen 

4 Auscultation — This method of examination is of httle 
value except for the determmation of fetal heart tones and for 
the examination of aneurysm and very vascular sarcomata 

5 Speaal Methods of Examination — ^This mdudes examma 
tion of the character of the fluids obtamed by tappmg, * ray 
examination of the entire alimentary tract, pyelography, ex 
animation of the blood, mcludmg Wassermanu tests, and a 
number of other methods which I shall refer to agam m future 
chmcs m connection with the tumors of the mdividual viscera 

Let me urge m closmg that you faimhaiize yourself with 
one of the newer special methods, namely, pyelography, which 
will often enable you to differentiate whether a tumor arises 
from the kidney or not, and furthermore, whether it is a reten- 
tion tumor, such as hydronephrosis of the kidney (Fig 335, A) 
or a neoplasm If we obtam a normal pyelogram it shows at 
once either that the tumor has not mvaded the kidney pelvis 
itself or that it is not m the kidney I shall speak of this again 


Fig 334 — A Range of mobility m a case of tumor (carcinoma) of the 
pylorus 

B, Location of tumors of cecum transverse colon, and descendmg colon 

C, Very movable tumor in lower abdomen in a case of pedunculated 
fibroid of the uterus 

D, Marked range of mobil ty m a case of mesenteric cyst 

E Psoas abscess m right il ac fossa displacing cecum nrviard 
F, Tumor of kidney lying behind inflated ascending colon 
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Fig 33S ~A Ascending colon displaced inward after inflation m a 
case of ljdne> tumor This occurs when extensn-e adhesions are present 
and iUttstrates. a sowte of error tt tSe in'latvon test 

jB, Pjelograms of renaJ peircs Oi right side is the ps elogram ^obtained 
by use of thonum) of a normal Udnes and on left side of a marked degree of 
bj dronephrosis. This method has becone a \-er> important one in the 
differentiation of abdominal tumors 

C. Cross-ieclion of abdomen showing extent of growth of a case of retro- 
pentoaeal lipoma tRe>iJolds) 
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BULLET WOUND OF STOMACH 

Summary A patient who was shot m the back two hours before entering 
the hospital, diagnosis of penetrating wounds of abdomen, inspection, 
importance of location of wounds of entrance and exit, the pulse rate, 
hemorrhage, abdominal rigidity, pain, tenderness, shock, shiftmg liver 
dulness, possibility of more than two wounds of stomach by a single 
missile, spontaneous healing of gastric wounds pathology, after treat- 
ment, choice of anesthetic bad results under spinal anesthesia, prognosis, 
importance of associated injury of Other organs, types of wounds pro 
duced by bullets end result in present case 

Tins patient is a plumber by occupation, age thirty-tw o years 
About tiio hours ago he attended an election at 3 plumbers’ 
union, at which there was considerable bitterness between rival 
(actions As this man entered the hall somebody began to shoot, 
our patient attempted a hurried exit, but just as he started to 
run down the stairway, he felt a terrific blow m the back and it 
was only by a great effort that he managed to cUng to the banister 
and sa\e himself from falling doivnstairs He was given first 
aid at a nearby emergency station and has j'ust now entered this 
ho-pital from a police ambulance 

\ ou note that the patient is pale, his expression drawn and 
anxious, his body bathed in perspiration, he complains of in- 
tense abdominal pain, particularly m the left upper quadrant, 
jou see how he retches at mtcr^als, occasionally \onutmg 
walcrj material So far as wc know there has been no bloody 
\ommis The patient’s one complaint is of the pam in the 
abdomen Upon examination w e find the skm cold and clammy, 
the pulse b. rapid, about 120, but of good quably, the striking 
thing IS the intense ngidity of the abdommal muscles There 
is no abdommal distention, on the contrary, the abdomen is re- 

937 
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traded considerably and the powerfully contracting musdes 
of this >oung worling man gt\e the abdomen a marhedJj oor 
rugated appearance There is considerable general abdoininal 
tenderness, most marked in the left upper quadrant It is 
impossible to demonstrate shifting dulness, the area of nor 
mal hs cr dulness is not cncroach«i upon. Postenodj , we find 
a puncture wound about inch in diameter, which exudes a 
moderate amount of bright red blood It is situated on the 
left side about 1} inches below and external to the tip of the 
twelfth rib, in a direct line with the long axrs of the rib 
There are no other wounds on the surface of the bodj The 
absence of a wound of exit makes it exceedingly difficult to 
estimate the probable direction of trasel of the bullet and we 
are aserse to probing wounds of this tjpe because of the 
practical certamt} of carrying infection into the wound on the 
probe, and thus con\eitmg a relatnely aseptic tract into a 
franki) infected sinus Moreoier, the location of the bullet 
IS of bttle immediate importance as a rule, it is the possible 
m;ujy of important organs with which we are immediately 
concerned, and, from thi^ standpoint, a blind probe is of Lttlc 
\alue It 15 in cases of thLi tjpe that the x^ra> may be of great 
\-alue In this instance, howe\ er other signs are present which 
plainlj mdixmte an exploratorj operation and we ha\e dispensed 
with the x-raj A blood count has just been made, there is a 
leukocj-tosis of 12 000, the hemoglobin l> 85 per cent. (Dare), 
and the blood pressure is sj-stobc 110 and diastohc SO The 
urine, drawn by catheter, is noimal^ — it contains nor blood. 

On the basis of the mtense abdominal distress and the wmt 
mg It seems certam that the bullet has entered the pentoneal 
caM^ty and wounded some abdominal suscus, though it may 
be that the sj-mptoms are produced by intrapentoneal hemor 
rhage. The absence of blood from the urine and of macroscopic 
blo^ fro® the \ onutus suggests that stomach and kidney may 
havre although at this time, of course, nothmg but ex 

ploratum can proa e it. Not knowing the direction of tia«l of 
the bullet we can only state that some organ m the left upper 
quadrant appears to haa-e been injured 
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Wlule the paUent is being prepared, I shall discuss the ques 
tion of penetrating wounds of the abdomen, basing my remarks 
on experience m civil pracbce, and also upon the results of some 
very careful studies on large numbers of patients passmg through 
the hospitals of the War Zone ‘ With all possible care and an 
extensive experience and a full apprepation of the numerous 
fallacies, it is frequently dilEcult to make sure that an abdominal 
wound IS penetrating If it is difScult when there is an entrance 
and exit wound, it is stdl more so 'when there is only one wound 
It may be that shock, hemorrhage, ngidity, or rapid pulse ivill 
be present, m some cases which are seen early there will be no 
such guides It may be said that the wound of a hollow viscus 
has m itself no symptoms if it is not extensive enough to pro 
duce ^ock, it is usually hemorrhage or pentomtis whidi gives 
the danger signal As there is a distinct relation between the 
interval since the receipt of the wound and the mortality, it is 
important to be able to determine the probability of penetration 
Expenence has shown that one has to be very careful m making 
a negative diagnosis, and it has also shown the wisdom of operat- 
mg in doubtful cases 

Anteropostenor woimds are the easiest to judge The only 
point to be remembered is the thickness of the dank muscles 
Below the transpylonc plane a wound with the entrance on one 
side of the nudlinc, and an exit exterior to the lateral body Ime 
of the same side, is very often non penetratmg, or it may have 
just opened the pentoneum Above the transpylonc plane 
such a w ound owing to the rounded form of the thorax, is al 
most certain to be penetrating The bullet which passes in 
and out between the semilunar lines probably does not open the 
abdomen, while the wound that passes m and out outside this 
hne probably does In a longitudinal direction the bullet which 
enters near the costal margm and emerges above the groin wtII 
most bkcly traverse the abdomen Where it is a question of 
smgle wounds there is really no guide except the s>’roptonis, as 
it IS usually impossible to tell the direction of the projectile 

'Cullibert WalUce, A Study of 1200 Cases of Gunshot Woundaof the 
Abdomen Bnt Jour of Surg 1916-12 \ol iv p 6*9 
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Much help is afforded by an x ray apparatus m such cases. As 
a rule, such patients looh ill are shocked and cold, but excep- 
tional cases may be of fair color ci'cn with cold clammy ci 
txenuties and thready or ei-en absent pulse The puhe b a 
\-aluabIe guide A rapid pulse, a pulse that does not fall or a 
riiing pulse is an indication for operaPon, the rising puLe 
usually indicates either hemorrhage or pentoniPs and sepsis. 
A pulse-rate of 100 is \'eiy common and suggests a good prog 
nosis A puhe of 120 seems to be the cnPcal rate — of 145 
patients vrith a rate oi-er 120 only 16 recmered Patients with 
abdominal mjunes nearly alwa^-s \onut and the presence of 
\omitmg therefore is of httle 'Significance with regard to the 
question of penetration. Hematemesis of course suggests 
mjui> to the stomach, whfle the absence of \omitmg ina> be 
taken as %-ery good eiidence that the stomach la not involved. 
With hemorrhage we have the ordinary Hmiral signs but the) 
are not helpful. In order to produce these signs the amount of 
b’ood lost must be ver) great restlessness bbndness and air 
hunger therefore are Usuall) absent blanching and rapid p-ie 
while frequent!) present cannot be considered indicative of 
hemorrhage because the) are produced b) man) other causes. 
Abdominal ngidit) is us uallv present W e must remember in 
tbL<; connection however that abdominal ngidii) ma) result 
from rather superficial wounds and aho is not mfrequentl) 
seen following spinal mjunes Abdominal tenderness usuall) 
IS a relativel) late sign mdicatnig pentomtis Pam is nearly 
alwajs present ma) be of exceedmg seventy and frequenJ) 
appears to center about the site of injiU) There is alwa''s a 
certain degree of shock which tends to vai) to a large extent with 
the sevent) of the hemorrhage Some surgeons la) a great 
deal of stress on the obliteration of the normal liver aulness m 
the diagnosis of perforation of the stomach and duodenum.* 
In ever) case of perforaUon gas and fluid are present in varjmg 
amounts in the free pentoneal cavit) The gas ma) pass be- 
tween the hver and diaphragm as shown b) the i ra> and cause 

•Field Gastrodimdenal Perforalsoa d Ne» Diagno.Uc Sign, Boston Med. 
and S-rg Jo-r vot I S p. 2-'0 
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obliteration of U\er dulness Much dependence cannot be 
placed on hver percussion as ordinarily practised because of the 
great variations both m health and disease If we change the 
patient s position free fluid will flow to the dependent part and 
the air will nse to the top This ’iviU intensify the diagnostic 
findings — tympany o\er a wide hver area and again flatness 
over the same area on change of position Normally there is a 
change m the h^er percussion note on change of posture This 
has been noted in a large number of normal cases examined 
but in none of them ere the results similar to those m the cases 
of perforation reported by Field Normal h\er changes must be 
recognized however before positive deductions are made 
Usually this sign is not of great importance If absent m the 
presence of other positive signs of perforation it may be dis 
regarded but if present in doubtful cases it may be the deciding 
diagnostic factor 

The patient has been prepared and I am making my mcision 
over the middle of the left rectus muscle from the rib margm 
down to about the level of the umbilicus Openmg the pen 
toneal cavity a small amount of fluid escapes the stomach 
comes immediately into view and on its antenor wall about 
Ij inches above the middle of the greater curvature is a per 
foration through which mucous membrane protrudes There 
IS no matcnal escaping from this w ound It is rapidly closed by 
two purse stnng sutures (Fig 336 1) Since the bullet entered 
the back we are certain that the postenor w all of the stomach has 
also been wounded Tearing through the great omentum we 
find at a pomt directlj opposite the hole m the antenor wall a 
similar perforation on the posterior wall of the stomach through 
vvhich stomach contents are escaping This also I close wnth a 
purse stnng ovcilaid by a Lembert suture and then search for 
oUicr wounds (Fig 336 1 2) The mere fact that an antenor 
and posterior perforation has been discovered and closed does 
not rule out the possibility of other perforaUons Norman Kerr 
rcccntfj described such an instance The patient a man of 
about sut> was shot m the back about one half hour after he had 
calcn a hcav> meal T1 e bullet divided the right ureter after 



943 


BENJAMIN P. DAVIS 



Fig 336 
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on the amount 0 / hemoTTbage that has taken place and on the 
association of wounds of other organs, the amount of peritonitis 
present does not appear to depend \ery directly on the length 
of time between the injury and the operation As has been 
noted, spontaneous recovery may occur In the Cuthbert 
Wallace senes there were 82 cases of stomach wounds only 27 
of which were assoaated with wounds of other portions of the 
mtra abdominal gastro intestinal tract Of 55 cases of stomach 
suture without involvement of other organs, 29 died Of 27 
cases associated with other operations on the intestinal tube, 
21 died The mortahty uncomplicated with injury of other 
hollow viscera was 52 7 per cent, with other hollow viscera 
involved 77 8 per cent There were a small number of pan 
creas and spleen injuries assoaated with stomach mjunes, but 
the senes was too small to warrant defimte conclusions, although 
most of these patients died and it was suggested that such com 
plications made the prognosis very grave 

Postoperatn e comphcations which may arise following gun- 
shot wounds of the stomach are ulceration, secondary hemor 
rhage perforation and local abscess — the latter, m stomach 
cases IS usually subdiaphragmatic 

In conclusion I would like to say a few words m regard to 
the type of wounds produced in the stomach by bullets Bullets 
passing anteropostenorly as a rule make small wounds, such as 
the ones which we have just seen When the axis of flight of 
the projectile is more or less parallel to the walls of the stomach, 
the wounds become larger, sometimes cuttuig the entire wall 
of the stomach for a great distance sometimes a mere linear 
sht in the outer coats followed by perforation, when the pro 
jeetde passes in through the epigastnum and out by the axdla 
the wounds tend to become parallel to the greater curvature, 
when the missile takes a more vertical course the wounds are 
inclined at an angle to the greater curvature, and the anterior 
wall of the stomach, or its antral poitwa may be almost com- 
pletely di%aded Projectiles hittmg the greater or lesser cur 
vature on an ast^reposienoT direction sometimes cause rather 
extensive V shaped mjunes involving both walb Bruises or 
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We will send this patient back to his bed He may he fiat or 
be elevated on pillows, according to which position is the most 
comfortable He will be given 8 to 10 ounces of normal salt 
solution per rectum every four hours, nothing by mouth and 
enough morphin to prevent great suffering In about thirty 
six hours we will allow small quantities of water by mouth, to 
be follow ed m tw elv e hours by regular feedings of mill, and Mchy, 
each 5 ounce e\ erj hour, quantity to be maeased the following 
day, and about the fourth day we will allow stramed gruels, 
soft boiled eggs, and cereals in addition to the milk, and in 
from ten daj s to two w eeks hav e the patient back on a full tra} 
If he shows any tendency toward hj’perchlorhjdna we shall 
contmue his milk and cereals over a longer penod and add 
alkalies between feedmgs We commonly use sodium bicar 
bonate and calcmed magnesia, or sodium bicarbonate and 
calaum carbonate, each 10 grams, as the alkah 

WhJe operating on this patient we hav e used ether anesthesu 
General expcnence seems to indicate that ether should be the 
anesthetic of choice in most cases of thm Quite umfoimly 

bad results have followed spinal anesthesia in operations for 
gastxo-mtestinal perforations The spinal anesthesia seems to 
greatly enhance the tendency of such patients to sink into deep 
shock, from which they do not recover The results under 
chloroform, while better than those obtamed under spinal 
anesthesia, are not nearly as fav orable as those obtamed by ether 
Local infiltration anesthesia, while to be considered, probably 
would not be satisfactory, because of the marked increase m 
operatmg tune necessitated by its use, and because of the wide 
exposure frequently necessary m these cases, which would be 
very difficult to obtam readily and qmckly in the ordmary 
infiltration anesthesia 

The prognosis for this patient should be very good It 
is well known that the mortality foUowmg gunshot wounds of the 
gastio mtestmal tube is duectly proportional to the time elaspmg 
between the receipt of the injury and suture of the perforation 
The T r?^nmm penod of successful suture after mjury is ap- 
proximately thirty SIX hoims, and the prognosis depends largely 
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on the amount of hemorrhage that has taken place and on the 
association of wounds of other organs, the amount of peritonitis 
present does not appear to depend \ery directly on the length 
of time between the injury and the operation As has been 
noted spontaneous recovery may occur In the Cuthbert 
Wallace series there were 82 cases of stomach wounds only 27 
of which were associated with wounds of other portions of the 
mtra abdommal gastro-mtestmal tract Of 55 cases of stomach 
suture without invoKement of other organs 29 died Of 27 
cases associated with other operations on the intestinal tube 
21 died The mortality uncomphcated with mjury of other 
hoDow viscera was 52 7 per cent wnth other hollow viscera 
involved 77 8 per cent There were a small number of pan 
areas and spleen mjuiies assoaated with stomach lujunes but 
the series was too small to warrant defimte conclusions although 
most of these patients died and it was suggested that such com 
pbcations made the prognosis very grave 

Postoperatn e comphcations which may anse following gun 
shot wounds of the stomach are ulceration secondary hemor 
rhage perforation and local abscess — the latter in stomach 
cases IS usually subdiaphragmatic 

In conclusion I would like to say a few words m regard to 
the type of wounds produced m the stomach by bullets Bullets 
passing anteropostenorly as a rule make small wounds such as 
the ones which we have just seen When the axis of flight of 
the projectile is more or less parallel to the walls of the stomach 
the Wounds become larger sometimes cutting the entire wall 
of the stomach for a great distance sometimes a mere Imear 
sht m the outer coats followed by perforation when the pro 
jectfle passes in through the epigastnum and out by the aioBa 
the wounds tend to become parallel to the greater curvature, 
when the missile takes a more vertical course the woimds are 
inclined at an angle to the greater curvature and the anterior 
wall of the stomach or its antral portion may be almost com 
pletely divided Projectiles hitting the greater or lesser cur 
vature in an anteroposterior direction sometimes cause rather 
extensive V shaped injuries involving both walls Bruises or 
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cuts m the pentoneum or muscular coats without perforation 
are not mfrequently met with They may occasionally give 
nse to general peritonitis Hemorrhage, when it occurs, is 
frequently quite severe, and comes from the vessels on the sur- 
face of the stomach rather than those in the stomach wall 
Having the abdomen closed, what shall we do with the wound 
of entrance m the back? (Fig 337, 1) There seems to be some 
difference of opmion in regard to the management of these wounds 
Cuthbcrt Wallace concluded that excision was not necessary 
Many other surgeons in the War Zone excised such w ounds as a 
matter of routme In civil practice there is rarely any reason 
for doing anything more to a wound of this type than mere 
rleansin g with peroxid or tmcture of lodin and the apphcation 
of a sterile dressmg Such will be our procedure m this case 
Postscript — The patient made an uneventful recovery and 
was discharged from the hospital on the twenty first day after 
operation v\ ounds completely healed 

The patient was very anxious to know the fate of the bullet 
which had entered his body and which we had not found at the 
operation Careful x-ray examination of his entire abdomen 
and pelvis was therefore made before he left the hospital, but 
no evidence of the bullet was found It seems probable that 
the bullet, after entermg the stomach, perforated but did not 
pass through the antenor wall of the stomach m its entire length, 
spent Its force on striking the antenor abdominal wall wlhch 
was m contact with the stomach, and then dropped back into 
the gastnc cavity (Fig 337 2) It was probably ejected m the 
vomitus during the course of the rather violent attacks of 
vomiting which the patient expenenced before reaching the 
hospital 
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URXNARY EXTRAVASATION 

Summary Etiology of urinary extravasat on spontaneous cases nearly 
alwaja sept c pr nc pies of treatment suprapubic puncture not followed 
by permanent drainage mdefens ble 

Extravasation of unne from the bladder or urethra into the 
suiroundmg tissues may be considered as traumatic or non 
traumatic (spontaneous) There are four important groups of 
the traumatic cases from the etiologic \iewpoint The first 
mdudes severe trauma oftentimes crushmg mjuries with frac 
ture of the pelvic girdle and sometimbs a concomitant injury to 
the rectum A second group composes penetrating wounds of 
the bladder or urethra In the third group w e ha\ e a relatively 
sbght trauma to an o\ erdistended bladder Rupture of the 
urethra by mstrumentation forms a very important group m 
winch trauma is the determining factor notmthstandmg the 
fact that the sounding or catheterization is undertaken with the 
object of rebeving an obstruction and retention of unne due 
usually to an organic stncture 

Retropentoneal or perirenal extra\ asation of urine may occur 
from trauma of the first or second type mentioned in\o]ijng 
the pelvis of the kidney This is what occurred in one of the 
patients (E M ) presented to you 

Non traumatic or so called spontaneous extra\ asation of 
urme occurs as a result of urethral obstruction which means 
pracUcally alwajs gonorrheal stricture and its consequent 
pathology A very important dmical featme of these rav ».s ^ 
the septic urme, which the stagnation and retention invariably 
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URINARY EXTRAVASATION 

Summary Etiology of urinary extravasation spontaneous cases nearly 
atnajs septic pnncaples of treatment suprapubic puncture not followed 
by permanent drainage indefensible 

Extravasawojt of unne from the bladder or urethra loto the 
surroutidiiig tissues may be considered as traumatic or non- 
traumaUc (spontaneous) There are four important groups of 
the traumatic cases from the eUologic viewpoint The first 
includes severe trauma, oftentimes crushing injuries, with frac- 
ture of the pelvic gurdle, and sometimes a concomitant injury to 
the rectum A second group compnses penetrating wounds of 
the bladder or urethra In the third group rv e have a relatively 
slight trauma to an overdistended bladder Rupture of the 
urethra by mstrumentation forms a very important group m 
which trauma is the detenmnmg factor, notwithstanding the 
fact that the soundmg or catheterization is undertaken with the 
object of rebevmg an obstruction and retention of unne due 
usually to an organic stricture 

Retroperitoneal or perirenal extrai asation of urine may occur 
from trauma of the first or second t>’pe mentioned, ittiolvmg 
the pelvis of the kidney This is what occurred in one of the 
patients (E M ) presented to you 

Non traumatic or so called spontaneous extravasation of 
unne occurs as a result of urethral obstruction, which means 
practically alwa>s gonorrheal stricture and its consequent 
pathology A very important chnical feature of these cases is 
the septic urme which the stagnation and retention invariably 
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produce We hA\e two patients fliustratmg iVus type of ex 
trav'asation 

In the case of this boy (E M ) of fourteen, we ha\ c dealt with 
a traumatic extTa\ asation of unne from the kidney pelvis He 
was admitted to the hospital about four hours after sustaining a 
compression injury (between two vehicles), complaining of pain 
and tenderness over the left side of the abdomen and vomiUng 
He did not lose consaousness at the time of injury or afterward. 
About one hour after the acodent he v onnled, and smee then 
three or four times before entering the hospital. There was 
abdominal tenderness and ngidit) , more marked on the left side, 
where there were also some skm abrasions ffis temperature, 
pulse, and respirations were normal, and his general condition 
good. A diagnosis of kidney mjury was made Exploratory 
laparotomy revealed discoloration and infiltration of the re- 
tropentoneal tissues lateral to the descendmg colon, there was a 
complete rupture of the pelvTS of the kidney, with infiltration 
of a considerable amount of unne into the penrenal tissues. 
The renal v essels w ere mtact, and consequently there had been 
no bleeding of consequence There was no intrapentoneal 
mjury An immediate nephrectomy was done, no dramage 
was used, as sterile unne causes little if any reaction, and l> 
rapidly absorbed unless necrosis occurs 

Poiloperalt-e Aofe — An uneventful recovery followed the 
operation, and the patient was able to leave the hospital m two 
weeks 

Our next patient 0 H ), a railway switchman is a typical 
example of the very impiortant group of cases of ■spontaneous 
extravasation of septic unne due to chronic urethral obstruction 
Thrs Tnan was admitted to the ho~pital complaining of pam and 
y parteri swcUuig of the sCTOtum, penacum and lower abdomen 

mabihty to unnate Two and one-half years ago he had 
acute gonorrhea, self treated which contmued as a chronic 
process from that time to the onset of the condition for which 
he now seeks relief Tor some time before this acute condition 
appeared he had noticed that the unnary stream was small, 
and just a week before, following some heavy work, he was 
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seized with dulls A few da>s aftenvard, swelling, localized 
tenderness of the penneum and scrotum appeared, and this was 
followed by swelling and soreness of the penis, with extension 
of tbe same condition upward into the suprapubic region 
Before entering the hospital he had been u<5mg hot dressings 
ouitment, and methylene blue under the direction of his family 
physician He states that there had been no previous attack ol 
a similar kind 

The patient was acutely ill on admi'^sion to the hospital 
Temperature was 100° F, pulse 120, lespirations 28 X,eu 
tocyte count 17,600 Swelling, tenderness, and ngldztj^ were 
marked o^er the lower abdomen, especially the suprapubic re 
gion, much less intense over the upper abdomen The tender 
ness appeared to be m the abdommal Wall itself Some redness 
of the skin was present toward the base of the penis The ex 
temal gemtaha were markedly swollen and distorted, the 
scrotum being swollen to lO mches diameter and very tense, 
red and tender The penis was swollen and distorted and large 
areas of the skm were black m color, due to gangrene TJrine 
was dtibblmg from a fistula at the junction of the penis and 
sCTOtum The perineum was swollen, red, tense, and tender 
Considerable tension and tenderness of the penrectal tissues was 
revealed by rectal palpation 

Operation — Under ether anesthesu a suprapubic cystot 
omy was done, liberating about 2 hters of putnd uiiue A 
large rubber tube was sutured into the bladder for permanent 
drainage Multiple incisions were made mto all the swollen and 
infiltrated tissues of the abdomen scrotum, and penis and hot 
dressings with saturated bone solution applied 

Fostoperahve — Sitz-baths of twenty minutes each 

were Used twice dajy mcreasmg tbe duration as the strength 
of the patient returned, uiotropin and aad sodium phosphate 
were given by mouth For several days there was a profuse 
foul (hschatge from the infected tissues, with separation of 
gangrenous sloughs the discharge soon ceased 

A-fUf-lreatment —After five weeks the suprapjibic wound was 
entirely dosed, and the remaining wounds were healed so that 
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produce We ba\e tuo patients flluatxating tins type of ex 
trax-nsation 

la the case of this boy (E Jf ) of fourteen, u-e ha\c dealt with 
a traumatic extia\ asation of imne from the iodnc) peliis. He 
uas adzmtted to the hospital about four hours after sustaaang a 
compression injury (bet-ween two lehicles), complainmg of pain 
and tenderness oi er the left side of the abdomen and \-oiniUng 
He did not lose consaousnesS at the time of injury Or afterward. 
About one hour after the acadent he i omited, and since then 
three or four tunes before entermg the ho«pitaL There was 
abdominal tenderness and ngidity , more marked on the left side 
where there were also some slip abrasions. His temperature, 
pulse, and respirations were normal, and his general condition 
good. A diagnosis of kidney injury was made Exploratory 
laparotomy rt%ealed discoloration and infiltration of the re- 
tropentoneol tissues lateral to the descending colon, there was a 
complete rupture of the pcKas of the kidney , with infiltration 
of a considerable amount of urme into the penrenal tiKues. 
The renal \ essels were intact, and conscciuently there had been 
no bleeding of consequence There was no mtrapentoacal 
injury An immediate nephrectomy was done, no drainage 
was used, as sterile urme causes little if any reaction, and is 
rapidly absorbed unless nccrosia occurs. 

Postoperstre Ante — An imecentful reto%ery followed the 
operabon, and the patient was able to lea>Te the bo-^pital m two 
weeks. 

Our next patient (J H ), a railway switchman, u, a typical 
example of the %'eiy important group of cases of spontaneous 
extra\’asabon of septic urme due to chrome urethral obstruction 
This w)an TraS admitted to the hospital complaining of pom and 
marked swelling of the scrotum penneum and lower abdomen, 
and inability to unnate Two and one-half yxars ago he had 
acute gonorrhea, self treated which continued as a chronic 
process from that time to the onset of the condition for which 
he now seeks rehef For some time before this acute oonditioa 
appeared he bad noticed that the urinary stream was smaB, 
and just a week, before, foUowing some heasy wort he was 
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the lumen of the urethra by a \ery thin wall With the primary 
septic extravasations should be included the group of traumatic 
cases m which the urethra is ruptured by mstrvimentaUon, m 
an effort to empty the bladder from below The chrome ure 
thral obstruction with which we are dealing m these cases is 
practically always the result of gonorrheal strictures which are 



Fg 338 — Impassable stricture at pen le-scrotal juncton incised ex 
ternally skin wound sutured and catheter anchored in urethia suprapubic 
dra cage ma nta ned unt 1 wound n urethra has healed 

very often multiple The acute retention which precedes ex 
travasation is usually the immediate sequel of an alcoholic 
debauch 

The treatment is largely a matter of following accepted 
surgical principles The mdications are to estabhsh dramage 
<?/ the hfatfder m a rational manner to combat the mfecUon of 
the infiltrated tissues and later to re estabhsh the contmuity of 
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the paueat was able to leaN-e the hospital He was thm referred 
to Dr Harry CuI^e^, i^ho succeeded with fihfonns and sounds 
la dilating the stnctures to 24 F 

Our neat jxatient (H P ) is an example of the same tj'pe of 
extiai-asatioa He entered the hospital because of swelling of the 
penis and scrotum and tnabihty to urinate Extreme difficulty 
m urination had been present for three cia)'S There u a his- 
tory of more or less unnaiy obstruction, datmg back to an at 
tack of acute gonorrhea eight y ears before, but no prenous acute 
condition like the present trouble The penis and scrotum were 
%eiy greatlj swollen, the penneumnot affected The marked 
infiltration of the penis precluded any attempt to relieie the 
obstruction from below The bladder was dramed by a supra 
pubic cjstostomy, and a retrograde cathetenaation performed. 
An impassable stricture was found at the penile scrotal junc 
tion, which was mased externally, and a retention catheter 
sutured mto place Suprapubic drainage was contmued for one 
week to allow healmg of the urethra, the wound was then 
allowed to close (Fig 338) 

The obaen-atzons of W offer (S G 0,1918,xi, 56 296)ontlua 
subject comade closely with mj own expenence m dealing with 
these cases. The seriousness of unnary cxtrai-asation is mflu 


the tissues, with lery httle reaction and absorption without iU 
effects provided the injury to the unnaiy tract receii-es prompt 
surgical treatment, before necrosis and secondary infection occur 
as a result of a continued infiltration and decomposition of the 
unne This beiugn course is usual in extrai asation of the 
purely traumatic i-anety 

Spontaneous extravasation on the other hand means an 
infiltration of the tissues with septic and decompo:ed unne 
Rupture of the urethra m these cases results from continued 
strammg m an effort to empty the bladder This takes place 
the more easily when there are ulcers of the mucoua membrane 
behmd the stricture, or a pen urethral abscess separated from 



RETROPERITONEAL WOUNDS OF THE COLON 

Summary Report of case, with autopsy findings high mortality of retroperi 
toneal rounds of the colon pathology treatment 

We all admit the great value of mistakes as teachers of 
medicine In presentmg this autopsy report I trust that it 
may serve to bnng home to us the importance of and the diag- 
nostic difficulties assoaated with extrapentoneal wounds of the 
colon 

History — J A , a male Itahan laborer, aged twenty tfto, 
entered the Cook County Hospital April 24, 1919, bleedmg from 
a gunshot wound of the trunk About one hour before ad- 
mission he was shot from behind by a union laborer because of a 
labor dispute Some bleedmg from the wounds occurred in 
transit to the hospital 

His previous health had always been good, personal and 
family history contained nothmg of significance 

Physical Fmdmgs — When first seen the patient w as in great 
pam and exhibited a moderate degree of shock, there was bleed- 
ing from a wound of entrance m the left lumbar region, situated 
at the level of the third lumbar vertebra, about 1 mch to the 
left of the midlme The wound of eat was situated on the left 
side, about 1 mch above the ihac crest, midaxiUary line, and 
there was also bleedmg from this wound A superficial wound 
tract about 3 mches long of no consequence, beneath the 
skin and superficial fasaa, was foimd laterally over the left 
eighth and ninth nbs There was diffuse tenderness over the 
left half of the abdomen with shght ngidity of the abdommal 
wall No other physical findmgs of any significance were noted 
Diagnosis — ^Perforation of an abdominal viscus was sus- 
pected, and a laparotomy was done at once 

Operation — Abdomen opened through left paramedian in 
cision below umbihcus Careful exploration revealed no visceral 
lesion, no perforation of the peritoneum Palpation through 
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the urethra bj the methods most apphcable to the 
as they exist m each indiMdual case Suprapubic puncture, 
though stiil emplojcd m some quarters, is a dangerous and 
imsurgical procedure, usually being foUoiicd by se\ere oreiea 
fatal infection The reasons for this are fairly obvious There is 
no pentODcal co\ enng at the site of the puncture in the bladder 
wall to seal the opening, ci en if there were, it is doubtful whether 
the danger would be elunmatcd As the bladder refills urine 
leaks through the valse hke puncture tract into the reticular 
tissues of the p^c^eslcal space, whence it infiltrates the pen 
\esical tissues back to the anterior aspect of the rectum initiating 
an infection in this region very difficult of surgical access. 
Suprapubic puncture is mdefensible under any arcumstance 
unless perhaps one immediately afterward establishes continuous 
drainage by suprapubic cj-stostomy The method of choice 
m these cases then, is unmediate suprapubic Q’stostomy, 
multiple incisions, and free drainage of the infiltrated tissues, 
with hot fomentations to the infected tissues, atz-baths, and 
urinary antiseptics by mouth Irrigation of the bladder may 
be done with advantage The prognosis is obviously the more 
favorable the earlier the diagnosis and the surgical interv cation 
are made Later after the sepsis has been cleared up, and the 
patient is m good general condition, the continmty of the urethra 
IS to be re-established either by dilatation from below, retrograde 
sounding and external urethrotomy or mtemal urethrotomy, 
or a combination of these measures according to the special 
conditions met vnth 
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of the ■wounds of the colon met ■with on the British and French 
fronts extraperitoneal mjuries formed a rather considerable 
proportion These wounds are nearly alwajs produced by 
missiles which enter the loin or lumbar region just lateral to the 
vertebral column and pass outward on the same side takmg an 
oblique foriiard direction m their course through the tissues 
Intrapentoueal and extraperitoneal wounds of the colon ha\e 
sometimes been found coincidently either at operation or 
autopsy 

Several factors are responsible for the high mortahty of these 
retroperitoneal lesions Exact figures are not available but a 
mortality of 90 per cent as compared ■with an a\ erage of 50 to 
60 per cent m the purely mtrapentoneal wounds is probably 
not an o%erstatement The first important factor to be con 
sidered is that of diagnosis The ordmary anterior laparotomy 
inasions do not give an adequate opportunity to gam informa 
tion as to the presence or location of a retropentoncal wound of 
the colon Furthennore the presence of through and through 
wounds of the peritoneal surface does not exclude the possibihty 
of further retroperitoneal wounding The areolar character of 
the retroperitoneal tissue makes it difficult to find these wounds 
e\en when exploration js made through a lumbar rnasion Many 
of them are small and tend to remain parti j closed Hemorrhage 
into retroperitoneal tissues particularly the massixe retro 
peritoneal hematoma that is a fairly frequent accompanmient 
of these lesions adds further to the difficulty of findmg them 
It Is anythmg but an easy task to suture the bo \ el wall m this 
locahty due partly to the lack of a peritoneal coat partly to the 
difficulty of access to the region Owmg to this latter con 
sideration wounds m the region of the splenic flexure are the 
most difficult to manage 

A second factor of perhaps greater importance than the 
other IS the extreme virulence and rapid course often exhibited 
by infections of the retroperitoneal tissue Infecbon may be 
initiated either by leakage of the bowel content or by matenaJ 
earned in bj the projectile the latter cause is of greater impor 
tance in war wounds than in those met wath in anl piactice 
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the pentoneum outlined the trad, of the projectile which had 
tom Its waj through the deep lumbar muscles on the left side 
The abdomen was closed m the usual manner 

Postoperative Course — The patient left the operating room 
in good condition and appareatl} continued to do well for the 
ncit eighteen hours He then became restless began to \oimt, 
and complained of considerable abdominal pam there was a 
sbght rise of temperature (99 S* to 100 2“ F ) re.pirations in- 
creased to 28 or nO pulse 3^ cragmg 124 to InO The next da) a 
moderate distention of the abdomen was noted — TOmiUng mn- 
tinued at intcrvaL and there was a slow progressiie increase 
In puLe-rate and respirations The temperature remained -it 
about 100 ^ F A diagnosis of pentomtis was made and on the 
exxning of the second day after operation under gas anesthesia, 
a dram was inserted through the lower angle of the bpaiotomy 
wound The condition nex erthelesa contmued to grow progresn 
snieJ) worse inth mcieasmg abdominal distention severe pam 
m the abdomen and left lumbar region hippociatic fames fe\er 
of 11>4“ to 10a® F and a continued mcrease m pulse-rate and 
respiration Restlessness increased to delinum respirations 
became irregular shaUon- and entirel) costal Heath occurred 
at 2 40 p IT April “^8 1919 the third da) after operation 

Postajortem Findings — ^The cause of death was a retropen 
toncal wound of the colon at the 'plenic flexure with secoadai) 
septic cdfuhtis of the retropentoneaJ tissues from leatage 0 / 
bowel content and septic pentomtis the infection ha\ing m 
\ohed the pentoneum apparently by direct continuit) from 
the retropentoneal tissues It was foimd that the projectfle 
had not penetrated the pentoneal cant) nor produced ao) wound 
of the pentoneum 

Retropentoneal wounds of the colon are associated with a 
\ery high mortality under all cwcumstances Furthermore 
tie anatomre conditions are such tliat osnng to the absence 
of a mesentery of the ascending and descending colons these 
portions of the large bowel are especially liable to mjunes of 
jjjjg type. For the same reason the duodenum is also very 
liable to retropentoneal mju/) Cuthbert Wallace states that 
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St Joseph’s Hospital 


POSTOPERATIVE HERNIA. NECESSITY OF APPROXI- 
HATING FASCIAL LAYERS LOCAL ANESTHESIA AS 
A PREVENTIVE OF RECURRENCE 

Tmg patient was onginally operated on for appendiatis, at 
which tune an inasion was made through the tight rectus muscle 
I must condemn this inasion, as it destroys the acUon of the 
muscles and retards healmg becUuse of the muscle paresis The 
patient was operated on for the repair of the hernia on two pre- 
vious occasions, but each time it recurred In the repair of this 
hernia this mornmg I shall attempt to carry out the Mayo opera- 
tion of flap over flap 

The patient is now prepared for operation, which I shall do 
under ether anesthesia 1 am making my incision through the 
old scar The upper flap is now free, and I am carrymg my dis- 
section well back under the skin and then freemg the lower 
flap It 13 not necessary to separate the fat from the upper 
flap, but the lower one must be entirely clean and fat free m 
order that the fascia overlymg the muscles may come into mti- 
matc contact with the panetal pentoneum on the under surface 
of the upper flap I am workmg with the fingers of one hand m 
the abdomen in order that I may more safely make my dissec- 
tion and avoid the possibihty of cutting through a httle pocket 
of the hermat sac that might contain adherent bowel I am 
freemg the skm from the old scar which is very extensive, before 
attempting finally to prepare the lower flap A prmople that 
must be kept m mind m the repair of any type of hernia is that 
the two fascial layers must be brought together rather tbaii an 
approximation of muscle to muscle or muscle to fasaa In the 
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No meniiOQ seems to hA\e been made by others of the occurrence 
of general pentomtis by extension from the retropcntoneal 
sepsis, uhich was a spcaal feature of the picture in the present 
instance Drummond and D unn ha\e called attention to a 
special iype of wound met wnth m rmhtary surgery, m which 
the projectile docs not perforate the bowel duectlj , but the escape 
of fccaJ material into the retropcntoneal tissue, and consequent 
mfectioD, results from a rapid ulceration of the mucosa This 
ulceration is said to occur withm a few hours of the mjury, and 
IS due to separation of the muscular wall and submucosa from 
the mucous membrane wuth consequent loss of blood supply to 
the latter The mechanism concerned m the production of 
this tj-pe of injury is thought to be the dragging force e«rted 
b> the projectile on the tissues surrounding its pathway 

The pnnaples to be followed in deahng with eitrapentoneaJ 
wounds of the colon, as contrasted with the intrapentoneal 
\-anet>, are few, but impoitanL The position and course of 
the track of the projectile m the body, as mdicated m a general 
way by the location of the wounds of entrance and of ent 
(when the latter is present), deserie speoaJ ccmideration If 
these are so situated as to mdicate a reasonable possibility of a 
retropentoaeal lesion of the bowel, it is probably safer to explore 
than not A posterolateral lumbar masion should be made, 
so placed as to admit of careful and thorough examination of 
the entire wound tract m the colon region of the side in question. 
Suture of the wounds m the bowel wall should be done if prac 
ticable, in any event, free drainage is of the greatest importance. 

In conclusion, it may be stated that in view of the special 
liability of the retropcntoneal tissues to infection, and of the 
technical difficulties attending the operati\'e treatment of these 
lesions of the colon their mortality will probably continue to 
be high c>en under the most favorable conditions 
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In this case the remnants of the recU have retracted mto a 
large muscular ndge on cither side, making the imbncation op* 
eration difficult and also preventing the possibihty of bnngmg 
the recti together In the repair of large hernias many times we 
close the sac on the inside, and that method is a much safer 
one, particularly m the shdmg tj'pc of hernia and is a principle 
that may be utilized to a certain extent in any large hernia 
Indeed, m a large mgumal hernia the lateral wall of the sac many 
times IS made up of a part of the mesocolon which manifestly 
cannot be removed and yet the sac must be dosed This can 
be done best by a dosure of the sac from the inside In the first 
operation this morning, which we did under local anesthesia, 
it was necessary to dose the hermal sac from the inside 

The anchor stitches are now in place After these anchor 
stitches are pulled together I will attempt to carry out the pnn 
aple I have already laid down that is the approximation of 
the upper surface of the lower flap to the under surface of the 
upper by means of a row of interrupted chromiazed catgut 
sutures apphed m the trough of the wound The flap is now 
pulled down with three heavy silk sutures The purpose of 
applying the sutures m the trough is to prevent the protrusion 
of a tongue of fat or omentum A thmg we must not overlook 
m these cases is that the lessening of the intra abdominal space 
mcreases the pulmonary congestion and sometimes leads to a 
fatal issue both from pneumoma and pulmonary edema The 
skin IS dosed with silkworm gut In the dressing of these cases 
heavy stops of adhesive are passed around the abdomen to the 
back m order to relieve the strain on the stitches during the 
first twenty four hours, especially when the patient is commg 
out from under the anesthetic 
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appro T i ma tion of the fascnl Uj ers the operator must be careful 
not to Iea% e a site for a potential hernia, which Tneang that the 
la) CIS of fasaa must be \-eiy closely approxunated in order to 
pre\-eiit a portion of the fat or omentum protruding between 
the approm n atiag sutures, as when coughing or a sudden effort 
produces a strain on the abdomen there is %-eiy frequently arecur 
rencc of the hernia In a large number of hernias, probably 900 
operated on in the service of which I was in charge during my 
actii e service in the array , where for the first penod we were 
able to observ e the patients operated on for a penod of seven 
months, we had an excellent opportunity to note the pxissibihties 
of recurrence in piatients who went into actiie duty immediately 
upon being discharged from the bo'^pital These opieratioDS 
were m the great majonty of mstances for \-anoii5 types of in 
guinal beinia, although ei-ery type, includmg pwstopwaUve her 
mas, were referred to the surgical depiartment Our condusioa in 
connection with this work was that doing the opieratioa under 
local, thereby mnummag the coughing and i omitmg after opera 
tion and the pwssibihty of forcing tissue between the approximated 
lay ers, x-ery markedly reduced the number of recurrences In the 
opieration for inguinal hernia piarticularlj the direct type, a mod 
ihed Andrews’ opieratioa was used m the majonty of cases, and m 
this opieration great care was exerased after putting in the mat 
tress sutures to bring the upper cut edge of the aponeurosis of 
the external obhque down to the shehing pxntioa of Poupiart s, 
and to make this step of the opieration doubly secure before 
tying the mattress sutures a fine catgut contmuous suture was 
utilised to bring this cut edge mto immediate contact with the 
shelxmig pmrUon of Poupiart’s The lower cut edge of the apmn 
eurosis was brought up over the cord and sutured to the super 
ficial fasaa I may say in passing that the supierfioal fascia m 
this region m a large piercentage of the cases is a well-developied 
fasaa A subcutaneous suture for closure was used m a fair 
percentage of these cases, and led us to the condueion that the 
i ffiTntrfliatp approximaboa of the don edges was a\eiy impxirtant 
factor in prev-entmg the possibility of infection, thereby reducing 
the number of cases of recurrence 



RESECTION OF TIBIA— REPAIR OF DEFECT BY TRANS- 
PLANTATION OF BONE FROM OPPOSITE TIBIA— 

SKIN GRAFTING BY PEDICLED FLAP METHOD 

Tfiis patient was operated April 7, 1917 The wound hav- 
ing for >ears been badly infected, it was necessary to remove all 
the sloughing tissue and the entire lower 7 mchcs of the tibia 
Following operation the wound was treated with Dakm's solu- 
tion until completely clean Then a graft 9^ mchcs long was 
removed from the opposite tibia and transplanted mto the 
defect When an attempt was made to dose the wound it was 
found that there was not enough to cover the transplant 
and only by sphtting the Ubialis anticus was it possible to get 
enough soft tissue to cover the graft However, the graft healed 
m and the wound finally closed, leavmg a very thin layer of soft 
tissue over the graft The patient left the hospital June 30, 
1917 As I had to leave for mihtary service and could not 
keep the case under observation, the patient began usmg the 
leg earlier than she should with the result that she fractured the 
graft at the point where the soft tissue was thinnest When I 
finally had an opportunity to operate on the case I found that 
the repair of the fracture had Increased the size of the bone 
graft, thereby necessitatmg the apphcUtion of a heavy graft 
This Was done by cuttmg out a tongue-shaped pedunculated flap 
of skin and fat down to the fascia lata on the outer side of the 
right thigh and applymg it to the defect over the angle the flap 
bemg held m position by means of a plaster-of Pans cast for 
three weeks The flap was then detached without anesthetizmg 
the patient It is now five weeks smee the flap was detached 
and you can see that it covers the defect beautifully (Fig 339) 
This case is presented with considerable interest because it 
shows certain prmaples m plastic operative surgery that can be 
brought about where the surgeon will give the time and extreme 
care necessary to get these results, and where the patient, m turn, 
IS wiltmg to give the necessary tune 
963 




RESECTION OF TIBIA—REPAIR OF DEFECT BY TRANS- 
PLANTATION OF BONE FROM OPPOSITE TIBIA— 

SKIN-GRAFTING BY PEDICLED FLAP METHOD 

This patient was operated Apnl 7, 1917 The wound hav 
mg for years been badly infected, it was necessary to remove all 
the sloughing tissue and the entire lower 7 mches of the tibia 
Following operation the wound was treated with Dakin’s solu- 
tion until completely clean Then a graft mches long was 
removed from the opposite tibia and transplanted mto the 
defect When an attempt was made to close the wound it was 
found that there was not enough skm to cover the transplant 
and only by sphttmg the tibialis anUcus was it possible to get 
enough soft tissue to cover the graft How ever, the graft healed 
in and the wound finally dosed, leavmg a very thin layer of soft 
tissue over the graft The patient left the hospital June 30, 
1917 As I had to leave for inihtary service and could not 
keep the case under observation, the patient began usmg the 
leg earUer than she should, wnth the result that she fractured the 
graft at the pomt where the soft tissue was thinn est When I 
finally had an opportunity to operate on the case I found that 
the repair of the fracture had increased the size of the bone 
graft, thereby necessitating the application of a heavy skm graft 
This was done by cuttmg out a tongue-shaped pedunculated flap 
of skm and fat down to the fasaa lata on the outer side of the 
nght thigh and applymg it to the defect over the angle, the flap 
being held in position by means of a plaster of-Pans cast for 
three weeks The flap was then detached -without anesthetizmg 
the patient It is now five weeks since the flap was detached 
and you can see that it covers the defect beautifully (Fig 339) 
This case is presented with considerable mterest because it 
shows certain pnnapleb m plastic operative surgery that can be 
brought about where the surgeon will give the tune and extreme 
care necessary to get these results, and where the patient, in turn, 
IS willing to g>ve the necessary time 
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Ftg 339 — Resection of tibia I Cutaneous defect at site of healed 
fnctiire m transplant. 2, Pedicled flap stitched ui position. 3 4 S te of 
removal of graft froci thigh and its new location on the leg after bealing 
occurred, ^ote that the w ound in thigh, as indicated by the stitch holes, was 
dosed by suture. 


DESTRUCTION OF FIBULA FROM OSTEOMYELITIS— 

transplant to repair defect 


The next case I msh to present this morning is a girl twelve 
years of age, whose left fibula was practically entirely destroyed 
from an osteomyelitis occurrmg a >ear and a half ago There 



Fig 340 Destruction of fibula Sketch made from x ray picture taken before 
and after defect m fibula had been filled by bone transplantation 

remains a segment of the head of the fibula 2* inches m length 
and a small dehcate fragment at the lower end about mches 
This wound had been healed for over a year when the patient 
began to show eversion of the foot owmg to the lack of sup- 
96s 
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port ixom the absence of a hbula. A graft 9 iscbes mlength was 
taiea froni the bbia of the good leg, great care being ezeroad 
in remoMOg this graft not to interfere with the epiphj'seal areas. 
An inosion about 3 inches m length was prepared la each esd 
of the leg over the proposed new bed for the fibula and a long 
iorceps was wtzoduced through the upper wound and a path 
tunneled through the muscles down to the lower one. The graft 
was caught in the bite of a long forceps and pulled rsto place 
and made secure by the use of chronuaied catgut applied amund 
the ends of the graft and the segments of the fibula. The wounds 
were closed and the leg dressed in a postenor plaster-of Pans 
^IinL The wound healed by primary intention. It isfiseweeks 
smee the operation and the progress of the patient has been un 
eventful (fig dW) 



EMPYEMA— REMOVAL OF PUS WITHOUT COLLAPSE OF 
LUNG THE GREAT ESSENTIAL 

The next patient is a child eight >ears of age, with fluid m 
the left pleural cavity We aspirated 215 c c of the fluid It 
was thought from the appearance of the fluid at the tune of as 
piration that it was pus My experience in the management and 
observation of a large number of cases of empyema m the army 
has served to teach me that unless one gets positive cultures from 
these cases the pleural cavity should not be opened My expe 
nence m the treatment of empyema has led me to beheve that 
we should consider the keepmg of the chest wall mtact as an 
important factor in the hamdlmg of these cases A review of the 
hterature of the last couple of years will show that wherever 
the pleural cavity is opened according to the old plan of costa 
tectomy or thoracotomy the cavity is immediately contaminated 
with various types of bactenal flora Two principles must be 
kept m nund in the treatment of empyema The first is the 
removal of pus from the pleural cavity at the earhest time 
possible by an operation carrying the least amount of shock to 
the patient, and the second is to reduce the possibihty of collaps 
mg the lung to a rm-nTmum I am of the opinion that the plan 
of operation worked out by my associate, Dr Victor P Dicdench, 
and ni3?self at Camp Pike contains these attnbutes 

The techmc of this operation is as follows After the deter 
nunation of pus by laboratory tests, physical findmgs, and ic-ray 
picture, a No 14 French catheter or a sunilar size Dakin’s 
tube IS introduced mto the pleural cavity by means of a trocar 
and cannula After the mtroduction of the cannula the trocar 
IS removed, a catheter is introduced, and the cannula withdrawn 
The trocar is mtroduced in such a way as to produce a valve 
action on the catheter, thereby preventing the introduction of 
air mto the pleural cavity The first pus that is removed by 
aspiration is sent to the laboratory, where 1 c c of the undiluted 
967 
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pus IS plated The cavity ts then washed out mth Dakin’s solu 
tion This procedure is repeated fiv e tiroes each day and the pus 
sentevery Uentj fourhoursto the laboratory for plating in order 
to establish a control on the t>’pe of organism and the progress 
the case is making I am of the opinion that the next most 
important factor m the treatment of emp>eroa after removal of 
the pus IS the prevention of collapse of the lung in order topic 
elude the possibihty of the fonnation of a sinus I believe few 
surgeons have come to realize the fact that the fewest number 
of smuses will follow operation for einp>ema if they take into 
account m the ongmal operation the prevention of collapse of 
tie lung 
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Presbyteeian Hospital 


A CASE OF VESICOVAGINAL nSTULA 

Summary Vesicovaginal fistula following hj sterectomy fibroids d ag 

nosis methods of local ng vaginal and bladder openii'B® importance of 
careful cjstoscopic exploration in the d fferent ation from uretcroxag nal 
fistula complications their treatment technic of operation for closure 
of ■tesico vaginal fistula postoperatue result in present case 

Mrs C P referred by Dr Rachel Yanos 
Present Complaint — I oss of control of unne This loss of 
urinary control is more marked during the day when urme es 
capes every ten or twenty minutes During the night she has 
mtenals of four hours without any escape of urine In other 
words as long as she hes on her back the urme does not leak 
As a result of this leakage of urme as the patient calls it she is 
obhged to wear pads contmually She is con6»ed to the house 
and IS practically mi ahded 

Onset and Course — In October 1917, an abdominal hyster 
ectomy was performed for fibroids during which a severe 
hemorrhage occurred After the operation the patient noticed 
the onset of the present symptom This syiUptom has con 
tinued without any important change up to the present time 
Physical Examination — The patient is a very large woman 
about forty years of age and not m any apparent distress 

Head and neck are negatne Heart and luhgs are negative 
Abdomen is negative Nervous system negative x Ray ex 
ammaUon for the presence of stone m the uimaiy tract negatrv e 
Examtnatton of Vnne — Clear straw colored neutral no 
alhumm no casts Sediment negative Cultures sterile 
C'^stoscopic exarnxnatton of bladder is completely negative 
except for the presence of a large openmg situated near the nght 
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ureteral onSce During the cjstoscopic ejamiaatioa it uras 
necessary to teep the imgatiag part of the cj’stosojpe going 
because the bone soluUon u^ed for filling the bladder ran out 
of this Opening almost as fast as it was intnxiuccd With a 
speculum m the ^aglna the fistulous openmg could be seen. 
A ureteral catheter was then introduced through lesico- 
-vagmal opening — it came out of this opening in the ^’aguuu 

The patient was told that she had a \Tesicoiaginal fistula 
and operation for closure of the fistula was ad>-n>ed 

In this case because of the large siac of the fistulous opening 
no difficUt> was expenenced m locating the \aginal opening 
of the fistula, and for the same reason the s-esical end was readfiy 
seen with the cj'^tcbcope 

In instances where the fistuloiu. opening in the 'vagina b 
small, dimcult} maj be expenenced in finding it because of 
its small size Occasionally the fistulous tract because of its 
small size ma> be hidden in some of the \agmal folds. It may 
then be difficult to differenbate between a small \TSicovaguial 
fistula and a uteterQ\aguial fistula. This point ran be definitely 
detenmned, as a rule bj ureteral catheterization father the 
catheter cannot be piassed up the meter because of the injur) 
to It, or if the catheter is passed, and a large catheter used, the 
leafage of unae -will stop The xaginal opening maj at>o be 
located by projecting a "Elution of argjTol into the bladder after 
ha'ing first introduced a <ipecu]um into the xagina. Thi» pro- 
cedure may also be used to differentiate between a vesico- 
\-aginal fistula and a uretcro\-aginal fistula. In the urctero- 
\agmal fistula the colored solution remains m the bladder and 
does not appear m the x-agma. 

Cj^toscop) IS of further s'alue in these cases in detennining 
the location of the \-esical opening of the fistula and its 
relation to, or proxnmty to, one or the other ureteral onfioe. 

If the fi<^r iilA IS located close to one of the ureters so that the 
oretcr is m danger of being injured at the operauon, one may 
fortify against such a po»sibilit> by catbetenzing one 

oi both ureters just pnor to the operation 

Calcareous tystibs and occasionally bladder stones are found 
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as complicating conditions re\ ealed by cj stoscopic examination 
The xalue of careful and repeated cjstoscopic examination in 
this group of cases is \ery evident, because, as is well known, 
severe cjstitis, stone, and other intravesical complications arc 
factors contributing to failure of the operation to bring a closure 



Fig 541 — Demonstration 0 / fistula A male urethral sound has been 
introduced into the bladder and the tip of the sound brought out nf the 
fistulous opening m the ^ ag na 

of the fistula Should the cystoscopic examination reveal mtra- 
vesical complications it is needless to say that these should be 
corrected before operative measures arc undertaken 

In some mstances as a result of the continuous leaking of 
unne vvilh or without decomposition the vagina and external 
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The arctilar incuion will now be prolonged upward and down 
ward, 50 as to allow a free di section separating the bladder 
from the ^agma I will continue the dissection -o that the 
bladder can bt. mobilized It is important to ha\e the bladder 
dissection made as t'ten ne as possible so that the uturcs can 
be placed without iciuon \s >ou ^ee I can now bring the cut 
edges of lie bladder end of the ti.(u]a mto it ery chae appOtiuoo 
and without tension 



F $ atl — Closure of the t Udder opewng b\ c3(S''l Suture 

B> means of catgut sutures the opciun? has been clo-ed 
(Fig 544) These sutures pas-, through the bladder wall up to 
but not mcludmg the bladder mucous membrane Having 
closed the opening m the bladder wt will now dOse the vaginaJ 
mucous membrane with catgut sewmg this m the oppo rti 
direction to that in which the bladder mucous membrane was 
«ewed (Fig 54a) 
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small pack wll be phctd in the Mgina and nn ind^vcllmg 
catheter placed m the bladder 

Postoperative History — Ihe \iginal pack n\ is rcmo\td on 
the third day The \ agina as douched iv ith \\ arm bone solution 
and anotl er small pack introduced The bladder i\as irrigated 
with a Small amount of bone solution Since operation there 
has been no leakage of urine and the patient his remained drj 
eier since 



F g 345 Clo u e of the at nal nc s on Th s s made n a d reel on at 
r th angles to h t of the bladder open ng 

Cjstoscopic examination made one week after operation 
showed no leakage during cjstoscopy and a slough at the site 
of the prexious hslulous opening w as seen Another cystoscopic 
examination made six i eeks later showed the bladder completely 
healed There was no sign of a fistulous opening or of the 
slough prexiously seen T1 e bladder capacity was 11 ounces 
The patient has had no return of the former trouble 
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Meuct Hospital 


FLOATING KmNEY 

Summary A patient presenting roild symptoms o[ intestmal obstruction 
associated with the presence of an abdominal mass diagnosis frequency 
and pathology of floating kidney symptoms indications for operation 
Cecbmc of nephrapesy after treatment 

Tms patient aged fifty six years, is mamed and the mother 
of one child who is now eighteen years of age She states that 
ten days a^o she was seized with a severe pam in the nght side 
of the abdomen She became nauseated and vomited and was 
unable to obtam a bowel movement A physiaan was called 
and upon examination, he found the abdomen distended and a 
lump about the size of an adult s fist, a httie below the umbilicus 
and to the nght of the median hne He advised operation for 
the rehef of the bowel obstruction as he thought it was due to 
the presence of an abdominal tumor Operation was refused 
and by the administration of ohve oil by mouth and the use of 
enemata a bowel movement was finally secured The paUent 
remained in bed for a week and by the daily use of cathartics 
and enemata the bowels have moved shghtly each day 

Patient was admitted to the hospital two days ago There 
IS nothing unusual m her personal history, no special sickness 
Never knew that she had any abdominal tumor before the 
present attack Always more or less constipated 

Menstruation began when she was thirteen years of age 
Menopause occurred at forty-eight jears Menstruation has 
alwaj-s been regular and not espeaaUy painful No history of 
any disturbance of the genito urmary system 

Physical Examination —Patient is fairly well nounshed 
Head neck and thorax negative 
V0U3— 977 
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Abdomen — SbgliUj distei^ded A definite tumor ma^e ap. 
psKHtly afiout tie size of an adult’s fist is found on the nght 
side o/ the median line and extending below the le>el of the ten- 
frdicus 2113 tumor mass does not ino\-e witli respiratioa. It 
IS not \ erj painful W touch, js but sbghtl> ino\ able, and there is 
dulncss Upon percussion, the tumor mass apparently being against 
the abdominal wall, without the interposibon of any boweL 

tits fustor) as gi\ cn to me, without any prenous com- 
plaint on the part of the Jiatient, the question naturally arises 
U'&ai iS the nature of Uus tumor mass and what is its anatonuc 
location^ Cport the answer to this quesPon depends the Ime 
of procedure to be adopted in treating the case. 

The unnaiy findings are negatiie Bimanual exanunapon 
docs not reveal to me that the mass is connected with the uterus, 
aftfiougfi Its po-iPoU corresponds quite nicely to that of ao 
o\-anan cj^st, in which the pedicle may ha\e become twisted 
sightly at the time of the acute attach, or possibly a pedunculated 
fibroid There iS mailed tympany between the mass and the 
lower border of the liver, and the absence of movement of the 
mass during rc«piraPon probably excludes the gall bladder. 
The temperature and pulse are practically normal, as is also the 
leulocyte count and, therefore, I third, we can rule out acute 
appendical infiammation with a resultant abscess foimaPon. 
Of course, mahgiiancy mvoKupg the bowel or retroperitoneal 
structures must not be lost yght of This brings us to a cousidera' 
Pon of the possibility of the tumor mass bemg a floating kidney 
which, as a result of a localized inflammatory process, has be- 
come fixed m the postPon it now occupies. The patient has 
been piamined under the fluoroscope and &e«ral x ray plates 
have been made, after the rngosoon of a bismuth meal, with the 
result that we believe the tumor mass to be the nght kidney, 
which has moved a considerable distance from its normal posi 
tion and become fixed there as a result of inflammatory adbe- 
sons, and is producing interference with the mtespnaj emrenP 
The normal kidney ts not a fixed organ but moves up and 
down on refpiraPoa, although usually this movement cannot 
be detected on palpaPom Chmcally, three stages of abnormal 
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mobility o£ the Udney may be dcscnbed first, a palpable kidney 
IS One the lower half or more of which can be definitely felt on 
deep inspiration, second, a movable kidney is one in which the 
examining hand can define the upper end of the organ, and 
can restrain it from returning to its old position during expira- 
tion, third, a floating kidney is one which can be moved freely 
about the abdomen m all directions, and cv en across the middle 
line m some cases 

Palpable kidney occurs in women in 85 per cent of the cases, 
in men rarely The fossa m which the kidney lies is more 
shallow and vvider at its lower part m women than in men The 
frequency of movable kidney among women vanes greatly ac- 
cording to the statistics of different observers, that is, from S to 
4b per cent The majonty of cases are observed between the 
twentieth and fortieth jeais of life The condibon has been ob- 
served m infants and among the aged The nght kidney is mov- 
able fifteen times as often as the left Among w'omen repeated 
pregnanaes with the resulting flabby condition of the abdominal 
walls are often followed by movable kidney, sometimes alone, 
sometimes as a part of general enteroptosis Movable kidney 
IS also frequently found m slender, poorly nounsbed females of 
fax fiber, with long thoracic cavities, who have never borne 
children Tight lacmg has been given as a cause m the produc- 
tion of movable kidney, but it is frequently found among races 
who never wear coastnetmg clothing about the waist Violent 
muscular effort, as m falls railroad acadents, etc , and blows 
from blunt objects, such that, if more violent, would produce 
rupture of the kidney, are direct causes m a number of cases, 
rapid emaaation with absorption of pcnnephntic fat is some- 
times observed as a cause Constipation is an important element 
m the production of movable kidney, and probably acts by the 
loaded cecum dragging upon the antenor lajers of the penne- 
phniic fasaa, and thus displacing it forward 

Symptoms —The symptoms produced by movable kidney are 
quite varied It is unportant to beat in nund that in a large 
number of cases no symptoms occur and frequently the movable 
kidney js discovered by acadent It follows, therefore, that 
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every movable kidney does not requue operation, but only m 
cases in which marked symptoms appear is operation mftirated . 
The prinapal s>Taptoms produced by movable kidney are 
1 Fain 2 Digestive disturbances 3 Changes m the urme and 
disturbances of the urmary apparatus 4 Pressure symptoms 
on the duodenum and bihaiy passages, such as dilatation of the 
stomach, jaundice, appendiatis from congestion of the appendix 
caused by compression of the superior mcsentenc vem between 
the bead of the pancreas and the spinal vertebra by the dis* 
placed kidney (Edebohls) 5 Nervous symptoms — neurasthenia 
and hysteria 

Pa\n — ^The pain produced by movable kidney vanes In 
some cases the patient comes under observ ation because she has 
observed a movable lump m the abdomen, which m handling 
ispain/ui, thepain bemgoftenassooated with nausea and vomit 
mg In other cases pam and vomiting brmg the patient under 
observation, the doctor discoveimg the movable kidney These 
attacks are sometimes known as “renal paroxysms” or as ‘ Dietl s 
crises.” They occur suddenly, the patient zs seized with violent 
abdominal pam, nausea and vormtmg usually follow, the pa 
tient may fall mto a condition of collapse, with small thready 
pulse, coldness of the extremities, and clammy sweatmg There 
may be a chill and high temperature Upon pLj-sical exam 
mation the kidney is usually foimd to be palpably enlarged and 
quite tender to touch If tie condibon has been one simply 
of kinkmg of the ureter subsidence of the pain will be followed 
by a transient polyuna — the condition has been one of acute 
hydronephrosis Frequently, however the attack is caused by 
torsion of aU the structures of the pedicle, producing thereby an 
intense venous congestion of the kidney and greatly increased 
mtracapsu 
reduction 
former gro^.^ — 1 

kidney no such sev^ere attacks occur the patient may suffer from 
moderately severe attacks of pam m the lom, m the sacral region, 
from neuralgic pams radntwg mto the lower extremities, from a 
sense of draggmg and weight m the abdomen and back, made 
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worse b> the erect posture and b> exercise Such sensations 
may be more or kss constant while the patient is up and about 
but usuallj subside after 1) mg m bed for some hours Durmg 
menstruation the pam iswor e and this condition often appears 
to be a determining factor in the production of an unusuaHj 
se\cre attack 

Dtgesti e Disturbances and \omiting usuall> occur 

either watb the attacks of pam or mdependcntlj of them Con 
stipation is the rule occasionally howc^cr diarrhea occurs 

Changes ut tic Urine — ^The urmc remains normal m most 
cases of mo\ able kidne> transient albuminuria or e\ en the pres 
ence of a small amount of blood in the unne maj appear during 
or following an attack Frequent and painful uruiation are 
quite common Pol>uria is often ob ened it the end of an at 
tack Obguna aimna and sj-mptoms of uremia haxc been 
obsened Repeated attacks may lead to gradual ddatition of 
the renal pelvis and chronic h> dronephrosis 

Pressure Sy mptoms — Mos able kidnej ma> b> traction 
cause partial constnction of the duodenum gastnc dilatation 
and probably obstruction of the common bile duct Previous 
mention has been made of the mechamsm wherebj the con 
gestion of the lemnform appendLV and a predisposition to ap 
pendicitis ma> occur 

Nervous Symptoms — One of the most common accomparu 
ments of those cases of mo\abR kidney presenting symptoms is 
a condition of neurasthema more or less profound often as 
sociated with hjsteiia In some of these cases fixation of the 
kidney by operation gnes relief from these nonous symptoms 
but maii> patients remam as neurasthenic as before If the 
patient was neurasthenic prenous to the appearance of sjmp 
toms referable to the kidney operation will not be productiie of 
much benefit Man> of these patients are apt to acquire the 
surgical operation habit and go from one operator to another 
haimg the kidnti fixed the appendix the manes andcienthe 
uterus remoxed and m the end are no better and may suhse 
qucntly ha\e sexeral more operations for postoperatixe adhe 
sions \entral hernia etc 
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Floating kjdne> itself is rarelj mistaken but manj other con 
diliODS ha\-e been taken for it Distended gall bladders, fecal 
masses in the colon omental cj sts, tumors of the pancreas, cara 
noma of the pj lorus o\ anan cjists, floating spleen and niaii> 
others haie been diagnosed as such and in some iTr^fatirpi; the 
mistake w as not apparent until the abdomen had been opened 
E^en when the tumor is superfioal it is easj to be miJed b) a 
\-ague resemblance m ^bape, \ihen it is deep and scarce!} mo\ 
able there ma} be nothing but the peculiar character of the renal 
pain to sen e as a guide 

Considermg all these manife tations aosoaated ■with the 
condition of mO\able kidnej what can be said as to the indica 
tions for operation^ The following indications are I behe\e 
fairl} safe gmdes I Extreme mobiht} , so that the organ cannot 
be fixed b} a support 2 Extreme tenderness sq that a support 
cannot be tolerated 2 The recurrence of acute attacks of pam 
and xoimtmg (Dietls crises) 4 Persistent discomfort m the 
lom combined ivith digestiie disturbances xomitmg and a 
great xanet} of neurasthenic manifestations, as a rule a kidne} 
suffiaentl} mobile to produce such s)'mptoms is tender to the 
touch, and examination causes pam and nausea a The siqier 
\ention of h\dronephro is or p}eliti 5 6 Cases in which the 
kidne} has become fixed m an abnormal position as a result of 
mflaoimatorv adhesions and producing obstnictixe svmptonis 
as illustrated m this present case 

\ephroiThaph} or nephropexx is the name appbed to the 
operation for suepeadmg or fixing the kidnev The aim of the 
operation IS to re-establish the kidne\ m as near its anatomic 
position as possible so that with the healing of the wound the 
rc'ultmg adheaons and scar tissue will mamtain the new support 
OperattOQ — The Lidnex mai be expensed bi either the xer 
Ucal trans\er=e or lumbar obhque mciiion In the present case 
I will make use of the obbque lumbar mcuion as I behexe it to 
be the best Begmmng at the outer edge of the erector ‘spina 
on a lex-el with the twelfth nb the incision about 4 mches m 
length, is earned downward and forward to a point a finger 
breadth aboxe the highest pomt of the iliac crest The incision 
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IS deepened through the first muscle plane latissimus dorsi above 
and external obbquc below then through the second muscle 
plane of mternal obhque The aponeurosis of the transversahs 
and Its muscle fibers toward the anterior end of the wound arc 
next uicfoed from a point slightly below the upper end 0/ the 
wound The extension of the wound at this end may more care 
fully be accomplished by insertmg the finger beneath the aponcu 
rosis and carrying the masion upward o\cr the guidmg finger 
thus avoidmg a blind incision with possible injury to the pleura 
The iliohypogastric and iho inguinal ner\ es are now held by the 
retractor with the postenor sectioned muscles and the twelfth 
intercostal wath the anterior The transx ersalis fascia is now 
incised and the perirenal fat lies exposed m the wound It 
is well to remember to incise this fasaa first m the postenor 
part of the wound and then to prolong the incision with the 
finger beneath as a guide By following this procedure the 
danger of opening the peritoneum may be avoided 

The penrenal fat is now tom through and the upper pole of 
the kidney is exposed The kidney lies at the lower part of the 
Wound and toward the median Ime antenorlj A careful sepa 
ration of the remamder of the fatty capsule and the adhesions 
holtimg the kidney must be made before the kidney can be de 
h\cred mto the wound Ha\mg dehxered the kidney careful 
examination is now made for possible stone or any abnormality 
before proceeding further ivith the operation The kidney is 
normal m size and there is no apparent pathologic change 
present consequently we will proceed ivith the nephrorrhaphy 
There are many methods of doing this from the older way of 
leaving the wound down to the kidney open and packing with 
gauze so that healing occurs by granulation to the -vanous 
methods of placing sutures through the kidney substance or 
utihzmgits fibrous capsule m different ways to suspend the organ 
The method which I usually follow and will use m this ra«K» 
is similar to the operation described by Edebohls and Albarran 
with some slight modifications The fibrous capsule is mased 
on a groo\ ed director afong the com ex border of the organ By 
blunt dissection wath the handle of the scalpel or the finger the 
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capsule IS stripped back on either side in two flaps for a distance 
of i inch This exposes the parenchj ma from which there is a 
httle oozmg This oozmg is readily controlled by pressure with a 
gauze sponge The fibrous capsulc on cither side is now cut 
through the middle making of it four flaps an upper and lower 
on each side (Fig 346 Ll) Ihe gatheied end of each flap is 
now caught with a chromic catgut hgature the ends of which are 
left long (Fig 346 1) The hgature of the upper anterior flap is 
now threaded on a needle which iS passed through the fascial 
layers at the upper angle of the wound the other half of the 
ligature is now threaded on the needle and passed through the 
fascul lasers about } inch from its other half The same pro 
cedure is now earned out with the upper posterior flap ligature 
fFig 346 2) The two upper flap ligatures are now tied b> my 
assistant while I hold the kidnej ui its new position This brings 
the kidnej up under the ribs to about one third its extent 
The ligatures of the two lower flaps are now threaded on the 
needle and the same procedure followed as was done with the 
upper flap hgatures The wound mil now be dosed in larers 
vfith chr omit catgut sutures (big 346 3") the transseisahs fascia 
first the aponeurosis and muscular lasers next and finally the 
skm mth interrupted silkworm gut sutures A large dressing 
is placed orer the wound and a pad on the anterior abdominal 
side to aid in the support of the kidnej and a well fill mg ab 
dorumal bandage apphed The patient will be put to bed with 
the foot of the bed shghtlj derated and a soft pillow will be 
placed beneath the scapula and buttock of the right side This 
will keep pressure from the wound an 1 the position mth the 
fowl of the bed elexattd will lend to obviate an\ possible ten 
sion on the suspendmg sutures This po'^ition will be mamtamed 
with a little lelaxation for about three weeks after which the 

F g 346 1 1 L ne of ic s oti of fibrous capsule of k dney 1 Kidae> 

del cred flaps made and futures nserted n flaps Sutu e on lowermost 
flap s n pos t on but not t ed 2 Sutures of tvio upper flaps passed through 
fih frans ersafs fasc a and" muse e plane Lo \er sutures threaded reads to 
Pass through nuscle plane and fast a 3A Upper suspension sutures tied 
and cot 35 rosier suspens on sutures Trans ersal s fasc a being dosed 
b\ cont nuous chroin q gut suture 
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patient wiU be allowed to sit up a bttle at a tune for another 
\tcck, giving at least one month before the patient is up and 
about 

During convalescence the patient should be fed on a diet 
that wiU tend to increase the intra abdominal and penrenal 
fat, so that the support of these may be gained as an accessor) to 
the Opcrati\e suspension These patients, as a rule, are more 
or less debihtatcd, and should be given plcntj of tune to recu 
perate before attemplmg to rno\e about very much 



OLD UNTREATED FRACTURE OF EXTERNAL CONDYLE 
OF HUMERUS— FACTORS INFLUENCING CHOICE OF 

TREATMENT 

This man js t\\cnty two years of age He comes to us with 
the history of ha\mg recei-ved an injury to his right elbow when 
he was fi\ e y ears of age He states that the injury was produced 
by a fall upon the elbow and was considered as a dislocation and 
treated as such A few weeks following the injury he says that 
a man was kiting him by the hands and the dislocation recurred 
and was treated as before From all we can learn from the 
patient there was not much made of the mjury nor a great deal 
of care gi>en to it His surroundings were \ery poor and no 
doubt he reccncd scant medical attention The boy grew up to 
manhood without any thin g further being done for him He 
say's that he play ed baseball and took part m other sports but 
when he exercised upon the horizontal bars his elbow would 
sometimes pain him a httle Last summer durmg his vacation 
he was employed as a freight handler in one of the local freight 
houses and he says that he was able to perform his duties very 
well 

From the history giv en by the patient there is apparently a 
good functional result following the mjurj but he w ants to know 
if something more can be done for him Upon exammation the 
arm and forearm are found to correspond in size both as to 
length and development with its opposite fellow The angle 
of the forearm to the arm has not been appreciably changed 
Supination is not interfered with but pronation is to a moderate 
degree Flexion and extension are very good m fact almost 
complete At the outer side of the elbow jomt and on the an 
tenor surface there is an enlargement about x 1 inches which 
moves when the forearm is flexed and extended It gives to the 
‘ixawA'aaig hawti a vensatinn resenibkng that produced hy the 
ends of bones rubbing together When the forearm is flexed 
987 
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there IS apparcniij a separation betucen thj> cnlargerotnt and 
the head of the radius, but this is not s<J distinct when the forearm 
is extended The radial head seems to be attached to the 
enlargement \\'hcn the radius is rotated the enlargement does 
not mo\e, but retnam* stalionarj 

As a result of the examination a probable diagno is of fracture 
With dtplaccment of the external condile of the hiuncrus i» 



Fic 347— * Kj\ of elbow seventeen jears after injurv Note that en 
tire extefnal cxiDd>le has bt^n separate<l from the humerus carrMn^ ^ ib it 
the radal amcuUtion 

made the good functional result m a case of so manx jear» 
standmg, u, not unusual Mr J E Zmgrone our radiologist 
has made “ome beautiful stereo x rax plates of this case and bx 
examimog them xou can =ce the true condition of the joint 
There is no question regarding the condition after looking at 
these X rax plates The external condxlc of the hunicnis has 
been fractured and displaced carmng x'ath it the radial head 
articulation The condxle is attached to the humerus m some 
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Ti fc* cLrcTi* tia i-e, wLidi aHoTfa ct certa a ro^enieata ot tte 
crc/ £ aarl at the ■jrr.e tia-e dfj*A act mtcrcre greatlj with the 
taaclj-o ct the ^ lat < Fix >47 

Wh^e pea**rz ot thj cL=e I wi-h to laiprea^ tipro %ou 
LjC urest viliie ct tcrox ra^. plates la all jf-iat The 

CL. rcLaticg ?ac:efl b> th.^ ir^ethod ct eia -filiation -o tar ur 
pa..::e3t..e irxfe plate that I aai ureu %ou rrce L_e th.^ ircthcd 
jou Lcfl te crntxixed ct ita upcnrrt^ 

What to <^o If r th-.- %cua5 raao t> a q'cesta’a Oi crone u 
t_3 were a recent ca^e arui the rh.piaced trarrre’'t ft bene cro.fi 
ccthe rctaxLcrl m pn per p - ti n tieaif n f t the If rearm arwi the 

appccanrg rc an axLXC.ar pia-t then aa rpta fperaOrn wrcji 
be incLcated and the fh.pLced I'axmeat r i b* rx eoired ci pr i 
OrtibvwLre 'crew fr calL E..t accrrfLrx to the L^tfn. th..T 
“"ory t- nrw f£ -tr'eotrtg ^ear^ tanrLnx anrl the rcactifoal 
'££^..1 La g<'od, tae'e j ao pan ft d_crni>frt and prartxailv 
CO ncrcneinence to the patert HL. fcaipat n therff^ical 
‘‘tedent) will iirt recpcre an. Leri. iiTCeTL* naroal labor fcfrre 
he ki cot m a ^trv had wa the r th.er hard the fperatrve 

"OiC t..at he wccai ta^e e<^x:caa''< m regard t j the nf eiae’'t r i 
^ /ct, ha e beta eapLaced to hn teat he na caie ha f wn 
CLCxe whethe- to cmtcce a^ he ha_ f r ha^e the bfoe replaced 
acdoaedb rperatirn. The ca. e !<>■ «. qoiu; mple ami onder 
<• r . mar * cred ^fcLs the-e hroji be no r'eat fLmaat'i ci per 
I nemg the fpe-atra and fbtammz a z^A re=u.t bat I wfx.ji 
^rc thj.t pfc'.j'CL, to prcceedcx w’.b vrar fperntrLe 
cencres m a ca.-e i th.^ Irrx -y xit^ Trrh a gcod 

tacctz-cal 'ciw* to eipiam to the patent the pr>- r-tlititi th.at 
coxnt rxeer and let her deode If r Lmoeh 
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there la apparcnll} a separation befacen tba enlargement and 
the head of the ratlius but thia la not ■k) dutmet w hea the forearm 
IS extended The radial head scemsi to be attached to the 
enlargement When the radius u rotated the enlargement dots 
not mo\e but remains statjonar% 

\s a result of the examination a probable diagno is of fracture 
\nth duplaccmcnt of the external condole of the humcrus u 


loie ertcmal cood If ha® t 
the radial drucelai on 


separated from the bumi 


made the good functional re uJt m a case of 'O ^lan^ ^ea^s 
{.landing is not unu-xial M r J B Zmgn ne our radiofoiT-t 
has made >ome beautiful tereo- r rax plate*. < J this case and bx 
exanunmg them xou can the true condition oi the jomt 
There is no question regarding the condition alter looking at 
the<*e Ji rax plate* The external condxk of the humerus has 
been fractured and di- placed carreuag with it the radial head 
articulation The condxle is attached to the humerus m some 
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waj b> fibrous tissue ^\hlch allows of certain mo\cments of the 
condole and at the same time does not interfere grcatlj with the 
function of the joint (Fig 347) 

While spcakmg of this case I wish to impress upon jou 
the great \aluc of stero a ra> plates in all joint injuries The 
information gamed by this method of examination so far sur 
passes the single plate that I am sure if > ou once use tius method 
JOU will be conxinced of its superiority 

What to do for this j ounj, man is a question Of course if 
this were a recent case and the displaced fragment of bone could 
not be retained in proper position by flexion of the forearm and the 
application of an angular “^pfint then an open operation would 
be indicated and the displaced fragment of bone secured in posi 
tionbywirc screw or nail But accordmg to the historj this 
mjury is now of sexenteen jear<i stanflmg and the functional 
result IS good, there is no pain or discomfort and practicallj 
no mconxcmence to the patient His occupation (theological 
student) will not require any xerj xnolent manual labor hence 
he IS not in a xery bad way On the other hand the operatixc 
risk that he would take especiallj m regard to the moxements of 
the jomt hax e been explained to him that he maj make his oxx-n 
choice whether to continue as he has or haxe the bone replaced 
and fixed by operation The case looks quite simple and under 
ordmary conditions there should be no great difficult) in per 
forming the operation and obtaining a good result but I would 
warn jou that prexaous to proceeding with jour opera tixe 
measures in a ca e of this long standing xvith such a good 
functional result to explam to the patient the possib lities that 
might occur and let him decide for himself 
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there la apparcnll) a separation between this enlargement an 
the head of the radius but this is not so distinct when the forearr 
IS extended The railial head seems to be attached to il 
enlargement When the radius is rotated the enlargement d 
not moi e but remains stationarj 

Vs a result of the cxammalion a probable diagnosis of fractu 
with di placement of the catcraal condvle of the humtru 



F g 34 — X Rj of tibott se\-cnl«fn ear afccr 
tire externa! cond le has been separated from the 1 un 
the radial art eulat on 

made the good functional result ui a ci'c 
standing is not unusual Air J B Zmgro 
has made some beautiful stereo x raj plates 
esamining them >ou can see the true con 
There is no question regarding the condit 
thc«e X raj pfates The external condjlc 
been fractured and displaced earning witl 
articulation The concljle is i It 



GREENSTICK FRACTURE OF TIBIA 


Tins school boy, aged thirteen years while engaged in play 
mg a game of baseball, attempted to steal second base and in 
making his jump for a sbde he saj s that his spikes became caught 
in some manner and his nght leg was given a severe twist He 
suffered a great deal of pain and did not attempt to ansc or stand 
upon the mjured limb The trainer in charge of the bo>s 
immediately apphed a bandage to the injured limb and the 
patient vias transported to the hospital An exanimation was 
made of the limb at this tune and it revealed no apparent de 
formity but upon very gentle manipulation crepitus could be 
determmed In view of the fact that there was no apparent 
deformity no further mampulation was allowed but the patient 
Has sent to the i ray department in order that array plates 
ought be made at once The x~xa,y plates show very clearly the 
nature of the injury — evidently a giecnstick fracture of the tibia 
without displacement The fibula is not fractured and there is 
no apparent deformity (Figs 348, a and 348 b) 

This fracture of the tibia was produced no doubt by the 
twisting of the hmb the lower part of the hmb being firmly 
fixed bj the spikes of the shoe havmg been dnven into the ground 
and the body acting as a lever In cases such as this without 
deformity it is not good pohey to mampulate the limb to de 
termme the site of fracture if any but rather hav e an a: ray 
plate made at once and be gmded by it 

It IS quite evident that considerable damage could be done 
m a case of this kmd by mampulation The sharp pomts at the 
lower or upper end of the fracture could very easily be made to 
pierce the soft parts thereby changmg the sunple mto a com 
pound fracture 

In the treatment all that is necessary is the application of 
some form of a hght retentae dressing merely to overcome 
movements The various forms of metallic splints conforming 
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0 the shape of the limb m3\ be u^cd or a «elIpad(Jtd woodca 
pimt Ptrsonallj I fa\ or the O'C of a light pla-ter-of pans cast. 



>11 a — Viiterop£>'t«nOf * ta p cl ire oMrs sbo»ing grvenst ct fraciu e 

that u the form of dressing iliat will be appi ed m tbi> ca>e 
ipplvmg a phster-of Pans ca^t be sure that it i> weil and 
il\ padded and that there is no undue pres ure made on an> 
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point. Ne\er apply a cast too tightly. If there is any question 
in jour mind that the cast is too light, split it through the center 
and aftcrtiard hold it m place by a bandage This patient will 
wear the cast for three tscehs, after %\hich time he tvill be allowed 



Fig 348, b — Lateral x ray picture ol ley. shouing grccnslict. tracture of tibia 

to use the limb, with the aid of crutches In a short time, as 
soon as the patient Icels sure of the hrab carrjing the body weight, 
the crutches will be discarded, and a cane or walking stick sub 
stituted if necessarj 
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TECHNIC OF ABDOMINAL SECTION 

Su nmaty Laparotomy for adnrxal d $ease preparation of field of opera 
t on scrubb ng with soap and water followed by alcohol the best method 
as a rule abdominal exploration removal of left adnexa temporary 
ventrasuspension of the uterus closure of abdominal incision 

April Z3,1P1{> 

The patient is a female tliirl> six >cars old Let mother 
died with Cancer otherwise the family history is negative On 
Various occasions during the past three ^ears she has had slight 
pam m the right side about the region of McBumey’s point, and 
just one month ago she complained of very severe pain in the 
left lower quadrant of the abdomen Up to three months ago 
the menstruations have been normal and painless but during the 
last three periods she has had extreme pain m the left side and 
the flow has persisted for seven days instead of four dajs as 
prewouslj On examination one month ago, shortly after her 
menstrual penod the left tube was distmctly palpable and very 
tender Two weeks later the tenderness had almost entirely 
subsided but durmg the last menstruation the pain was again 
severe and since then the tenderness and pain have persisted 
Physical Examination — The patient is a rather nervous, 
fairly well nourished sbghtly anemic woman, heart and lungs 
normal abdomen scaphoid shght tenderness over McBume> s 
point more tenderness m left ingumal region Tlie permeum 
IS intact the cervix also the uterus is far down m the pelvas, 
the tight adnexa are palpable and not tender The uterus js 
drawn sbghtl> to the left and is immovable The left adnexa 
consist of a firm egg si2ed, immovable tender mass 
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Operaboa.— \ou obscr\*c Uiat, except for the ‘iIi 2 \TDg which 
was done >e&tcrda) e\cnmg we prepare the patient on the table 
unmediatelj preceding the operation Ue ^:rub the abdomen 
care/ui/\ mCfi stcnic ^ap and stenie water and tmall 3 with 9a 
per cent aJcohoI After tnan\ 'ears I ha'C found this method 
to be far the best The great danger m preparing the patient 
the night before is that the irntation from the shann^ and asP 
^pUc uH>d will cause a shght itching and the patient during the 
hours of sleep is apt unconsciousl) to get her hand under the 
dres mg and thus contaminate the field of operaUon The fol 
fowiDg morning the surgeon begins his operation with a false 
feeling of secunt) If the preparation of the pabent t. made on 
the table directlj before the operaUon under the supervision of 
the surgeon this danger is asoided and anti pebes are entire!} 
unnecessar) and I think ei cn harmful because thei cause '^kin 
irritation and because thej are apt to dii ert the attention from 
an essential to a non-cssCntial That antiseptics axe undesirable 
and unncccs>arv I hate proved to mv own satnlaction From 
Januarv 1 190S to Jul\ I 1910 a penod of thim months I 
made accurate ob-s.rvaiions on even dean operabon that I per 
formed and during that penoj I had onlv two sbteh infections 
One was m a right rcctus ma lon for gall bladder and appendix 
m which a «purter struck rav glossc and a drop fell back into 
the wound This wound was “vlighth infected but was cntirel} 
healed within two weeks Another m a AfcBumev s incnion 
for recurrent appendicitis m which b\ some error in techmc 
one of the catgut sUtches bccamt- infected and from which there 
was a dneharge m the cour>e of a few da\ ol not to exceed 2 
dram The«e were absolutch the onlv infected clean woimds 
that occurred m a penod of thirtv months and that without the 
use of a smgle antiseptic certainlv a record that it would be 
ditncult to duplicate where anti-eptics are used I bnnlv be- 
heie that antiscpbcs arc not onlv Usele s but acluallv harm 
ful because thej re ult in mi placed confidence and li one s at 
tention is centered on a non-cssential it is hkel> to be distracted 
from the csscabal 

We now make a low median incision pickmg up the pen 
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tonpnm with great care so as not to injure the intra abdominal 
organs I pass my nght band up under the li\ er and carefully 
PT3mm/» the gall bladder It is moderately filled, but collapsible, 
and contains no palpable stones I now draw the cecum up 
and make a careful eicamination of the appendix It is found with 
difficulty because it is completely embedded in old adhesions 
These we loosen, I remove the appendix, and bury the stump m 
the ordinary manner, bemg very careful to leave a smooth sur- 
face We now lower the head of the table, pack the small 
intestmc, cecum, and omentum away from the field of operation 
with a large dry sterile gauze pad, then carefully examme the 
nght tube and ovary, which are normal The ovary contains 
a large false corpus luteum, which we do not disturb The left 
adnexa are embedded m a mass of adhesions, to the right we find 
the uterus, posteriorly the sigmoid, which, with the tube and 
ovary, make a mass about the size of a small lemon We find 
the point of cleavage, damp the tube and broad hgament on the 
mesial side from the mass, and the broad hgament on the lateral 
side, and remove the mass, consisting of infiamed ovary and tube, 
hgate the stumps, then bnng the two stumps together with an 
unchromiozed catgut stitch m order that the opportumty for 
adhesions may be reduced to the minimum We place the sig- 
moid in its natural position and obser\x the position of the 
uterus, which we find drops back mto the pelvis 

For the past seventeen years I have used an operation m 
this dass of cases to prevent the uterus from falling back mto 
the pelvis, becoming adherent m this position, and makmg a 
plug to the pelvic outlet I called the operation “temporary 
ventrosuspension of the uterus,’* and it is performed m the 
following manner A strong cervix needle armed with im- 
chromiazed catgut is mtroduced through the rectus fascia on the 
left side about one mch below the lower angle of the pentoneal 
wound, passed through the rectus musde, and then through the 
pentoneum Then a good bite is taken of the uterus a little 
behind the top of the fundus of the uterus, and the needle is 
brought out in the re\erse order on the nght ade, and tie stftdk 
Ued just tight enough to hold the uterus m apposiUon to the 




lECHNIC OF ABDOMINAL SECTION 


999 


uninjured parietal peritoneum The sigmoid is now brought 
around behind the uterus in its normal curve, all the abraded 
surfaces covered with omentum In the past seventeen years 
I have used this method m all my cases of pelvic infection in 
which the uterus showed a tendency to fall back m the pelvis^ 
ha\e followed most of my cases carefully, and ha\e found that 
this is an effects e method of preventing postoperative retro 
flexion with its concomitant constipation and digestive dis 
turbances (Fig 3i9, 1 2) 

Now that the pentoneal toilet is completed, we will proceed 
to close the abdommal wound First we use silkworm gut 
stitches m the ordinary manner, passmg them through skin, 
fascia, and muscle We then dose the peritoneum but here 
we make a shght \atiation from the usual method, namely, 
we dose it m from both angles ending the closure at about the 
center Then after remo\' 2 ng the last abdominal pad we raise 
the pentoneum with these hemostats and tie the two catgut 
stitches together while the pentoneum is thus raised (Fig 349, 3) 
By followmg this procedure 1 am sure we are able to very 
materially reduce the percentage of cases which subsequently 
suffered from adhesions I have now used this method for 
something like fifteen years, and during that tune have been sur- 
pnsed by the ranty with which patients complam of intra- 
abdominal pam e\en after the most extensive operations We 
now dose the fascia from both angles m the same manner 
This, I beheve, is a precaution worth takmg and one which 
materially reduces the percentage of postoperative hernias be 
cause by beginning at the angles one is sure to catch the fasaa 
with the first stitch while if one ends at one angle this is not 
always so easily accomphshed, particularly in v ery obese patients 
We now dose the skm wound with horse hair stitches, secunng 
careful coaptation, and then tie the silkworm gut stitches loosely 
The silkworm gut stitches are employed simply as a matter of 

Fig 349 —1 2 Temporary ventrosuspensioa of uterus ’ by a single 
St tch of chromiored catgut 3 Ctosure of pentoneum the suturing is began 
at each angle and terminates at the middle of the mcis on permitting eversion 
of the peritoneal flaps 
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icsurancs to protect the patient {rom the calamity o{ bavmg the 
abdominal vt ound split open anywhere between the fourth and 
tenth day, and are left in place for thirteen days e\en if the 
patient is penmtted to get up before that tune 

Catgut prepared e«n by the same firm often -i-anes greatly 
m the number of days it takes to become ab^rbed, and I now 
Lnow of a considerable number of patients m the hands of a 
number of operators m whom the abdominal wound spht open, 
either because no silkwonn gut stitches were employed or be- 
cause they were removed too soom This unfortunate accident 
can be a\ ojded in practically e\ ery case d the silkwonn gut 
stitches are used, tied loosely, so as not to shut off the blood 
supply, and if they are left in a sufficient length of tune 
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Tlus case a boy sixteen > cars of age, came to us on March 11 
1919 with a history that about three jears ago he had a number 
of bods on his necl. Last summer he had Ivio on Jus arm 
September 1918 after pla>ing football he cxjicncnced pain in 
the ankle This w as follow cd in a couple of da) s by chills and 
p)Texia up to lOl'’ F \nkle and lower portion of leg were 
markedly swollen red painful and tender This was mased 
and considerable pus discharged Three weeks later he was 
operated under an ancstlictic and the bone scraped 

On admission to the hospital hlarch 11 1919 the patient 
was poorly nourished the face was co^ered with acne and there 
was numbness and weakness of right arm apparently due to 
long contmued use of crutches Heart lungs and abdomen 
negatne Right lower extremity from the knee down consider 
ably atrophied with swelling of the ankle and the foot at rest 
held at an angle of 105 degrees Dorsal flexion both active 
and passive about 5 degrees extension about 10 degrees both 
causmg some pain On the anterior surface of the shm from 
2 mehes below the anterior spine of the tibia to the ankle was 
a Imear depressed reddened inflamed scar with numerous 
sinuses dischargmg pus From the lowermost one there was 
projecting a piece of gauze which on removal left a cavitj 
about 2 inches deep 

After applymg an Esmarch we opened the old scar the full 
length and reflected skin and periosteum on cither side bemg 
careful not to separate the sLm from the periosteum We 
opened into the marrow space of the tibia from one end of the 
infected area to the other removed a number of sequestra, 
then chiseled awaj as much of the sides of the trough as 
seemed safe without running the nsk of getting a fracture of 
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the tJbja (Fig 350, l) At the lo^er bajf it appeared to he 
unsafe to remov’e much of these sides because the postenor sur- 
face of the tibia bad neaosed through to the periosteum Skin 
and penosteal flaps i^cre now made to cover the denuded tibia 
loosely by mfolding (Fig 350, 2) The lovier half of the wound 
where the skin and penosteal flaps were not suffiaent to coier 
was packed lightly wth sterile gauze Bxy dressmg applied 
Postojerahve History —Moderate bloody discharge per- 
sisted for the first twenty four hours without much pain or 
pyrexia Two days after operation the wound was redressed 
in the same manner On to fourth day alter operation the 
wound was again dressed, the pu^sy discharge was qmte profuse, 
greenish m color, with the charactenatic pyocyaneous odor 
The wound was cleaned, the cavity filled with 1 per cent acetic 
aad in normal salt solution, as advised by Taylor for the treat 
ment of pyocyaneous infection, and then packed with gauze 
saturated in this same solution Dry dressing npphed This 
dressing was continued daily for ten days, Alter the very 
first dressing to green pus became very much less m quantity 
and at the end of ten days no further trace of it was visible 
The wound was at that time covered by strong, healthy, red, 
firm granulations The silkworm gut stitches were removed 
and the upper half of the wound was, with the exception of one 
pea sized spot, completely healed The lower portion of the 
wound was now filled with stenle Unna’s paint at 45“ C or 113® 
F Smee that tune the patient has been placed m a full bath at 
93® F every second morning and the cavity filled with Unna’s 
paint covered with a dry dressing, and the defect has filled m 
with surpnsmg rapidity Figure 350, 1 shows the appearance of 
the leg at the end of the operaUon Figure 350, 3 shows the 
appearance of the leg forty three days after the operation or 
twenty rune days after the begmmng of the use of Unna’s paint 


F»8 3S0 1 All necrotic tissue 3nd exuberant granulations removed 

and bone cavity amverted mto a w,rfe gutter 2 Soft tissues earned rata 
gutter by mattress sutures thus oblitetating all but the lower portion ol fie 
m.ty here the soft are too scant to cover the osseous defect 3 

Result after tweU e weeks • 
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I have found this method of treating osteomjehtis of the 
long bones much more satisfactory than any other, even m 
eluding the Sloorhof waa plug It is truly surprising to see with 
what rapidity these wounds fill m and heal out completely 
There are onij two precauUons necessarj One is that properly 
made Unna's pamt be used, and the other that it be emplo)ed 
at the nght temperature The temperature sense of the surgeon 
IS scarcely sufficient m detenmjung the proper temperature of 
the melted mixture The temperature must actually be regu 
lated by a dependable thermometer and should be about 45“ C 
Unna’s pamt should be made m the following manner 

Take a double boiler (ordinary oatmeal boder), fill the outer 
basin one third full of ordinary water, then place 10 ounces 
of sterile water in the inner boiler and 4 ounces of ordinary 
grocer’s sheet gelatin tlace inner receptacle m outer receptacle 
and put over a slow fire, leaving it on until gelatm is dissolved, 
then add 10 ounces of gl> cenn, and then 4 ounces of zinc oxid 
gradually, constantly stirnng 

Wffien completed, Unna s pamt is placed m a stenle Mason 
jar, this set m some cold water on some gauze or a towel, the 
water nearly up to the nm of the Mason jar, with the cover 
placed loosely over the top of the jar, and boDed for an hour, 
thus stenhzmg the mixture 

Whenever Unna’s pamt is required place the Mason jar in 
some cold water on a piece of gauze and heat until dissolved 
Pour some in a stenle cup, test the temperature and when 45“ C , 
fill the cavity with the preparation Then apply a dry dressing 
In two days have the patient take a tub-bath at 93“ F for fifteen 
mmutes then re apply the dressing and change it at forty-cight' 
hour intervals until the wound has healed 

On looking at the illustrations it will be observed that the 
foot is held at an angle of about 105 degrees to the leg It was 
m this position when the patient first came under my care, with 
•very little motion possible at the ankle So much of the lower 
end of til® of the Ubia had to be sacrificed that it was 
impos^le to bring the foot to less than a nght angle without nsk 
of fractunng the Ubia Consequently no effort was made at 
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that tune to correct the deformity In acute osteom>ehtis of 
the shafts of long bones great effort should be made to prevent 
faulty positions of the nearest joints Because drop-anUe was 
not prevented m this case it may be necessary to anesthetize this 
patient agam m order to correct this deformity 

There is still another criticism which I wish to make in the 
previous treatment of this case, namely, that the second opera 
tion was done too soon after the onset of the disease While 
the first incision of the penosteum with a possible opening mto 
the medullary canal should be done just as soon as a diagnosis 
IS made, the secondary operation should never be performed 
until one is convinced that the sequestrum has entirely loosened 
and the involucrum has become strong enough to prevent 
pathologic fracture In an acute osteom>ehtis of the tibia 
at least two months should mtervene between the onset of the 
disease and the sequestrotomy 

Poslscnpt — ^The wound became completely healed on June 
3d, exactly twelve weeks after the day of the last operation, with 
the deepest point m the trough only f mch below the level of 
the surroimdmg tissues 
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ELEMENTARY AND APPLIED PHYSICS OF BONE 

Summary Mechanical factore which influence the behavior of bone fiwiB the 
standpoint of its physical structure the relation o! local trauma and 
systemic disease and the application of Wolff a law the physics of 
fractures 

To practice surgery correctly, particularly m those branches 
dealing mth bone structure, we must have an elementary 
knowledge of osseous structure from a purely physical stand 
point Bone, although in a physical sense the hardest structure 
in the human body, must not be considered an inert and com 
pletely ngid framework on which the organs and tissues are 
draped It possesses properties of elasticity and toughness 
which are essential to its contour and "which resist stress and 
strain Bone structure is consequently go\emed by the same 
physical laws as other elastic substances subjected to stress and 
strain Let us then consider bone from the physical standpoint, 
and we may profit by dividmg this subject into the foUowmg 
headings 

1 The physical structure of bone 

2 The relation of the pathologic changes affecting the physical 
structure, as found m local trauma, such as fracture, and in 
systemic disease 

3 A discussion of Wolff s law 

4 The application of these points to the general mechanism 
of the commonest lesion of bone, which js fracture 

1 The Physical Structure of Bone —As an illustration of the 
physical structure of bone and its adaptation to natural needs, 
let us take the calcaneus The heel bone acts as a weight 
breaker between the body and the ground, and also it is the 
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anchor into nhich is inserted for Ie\erage action the powerful 
group of calf lausdes It is \ery accessible and its size permits 
a complete study of its phj’sical architecture, deductions from 
which can be apphed to all bones 

The construction 5)'stem of this bone has been well under 
stood since 1903, when its great strength was found to depend 
upon two trabecular or truss sj-stems (Fig 351) One of these 
sj-stems con\ erges tow ard the center of the bone and acts as a 
truss which bears the force offered by compression \aolence, such 
as m weight bearing The other trabecular sj’Stem arches 
across the long ans of the bone from front backward and acts 
as a truss which re«:ists the pull of the plantar and calf muscles 



Fjg 351 — The trabecular tjstem of the oj calcia. ihonmg truss twl sup- 
ports by means of which the bone adapt* itself to both compression and 
tensile forces 

The calcaneus we know must bear enormous strain and com 
pression. It has been demonstrated that it requires a force 
varjTDg bom 150 to 950 kilograms to crunch this bone and that 
to cause a cracking break through the body frequently requires 
a force of from SO to 200 kilograms If the calcaneus withstands 
the numerous strains incident to human Me its pij^ical arcfai 
tecture must be worth 5tud>'mg because it is undoubtedly w 
fluenced by static condiUons of stress and stram "We know 
that this bone anatomicaUy is a spongy bone with tniss-hie 
trabecuhe crossing at the different angles which I have men 
tioned Tbe covering of the bone is an extremely thm shell of 
compact Ussue, and therefore it is this spongy property which 
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preserves the bone from crushing in the compression sustained 
m falls and the avulsion force of muscular action Experi- 
mental and clinical observation lead us to the firm conclusion 
that the spongy structure of bone is more elastic and is mtended 
to take up compression and tensile strains, and that the compacta, 
on the other himd, vvhich figures largely in the shape and strength 
of the pipe stem, or long bones, is intended to give rigidity and 
form The cancellous ends of the long bones regardless of their 
apparently delicate structure will resist enormous pressures if 
these pressures arc apphed in the normal direction of the body 
weight or muscle pull 

These elementary physical points in osseous structure are 
well worth considering when we study fractures or traumatic 
bone lesions We frequently consider that the shaft of a long 
bone, such as the tibia is its strongest portion, but fracture 
study leads us rather to conclude that the cancellous ends of 
bones are stronger and offer greater resistance than pipe stem 
bones With a heavy compacta 

2 Certain Changes Occurring tn Bones Follomng Local 
Trauma or Accompanying Systemic Conditions Which Uave a 
Bearing on Osseous Structure — A quahtafive analysis of bone 
from a ph>sical standpomt demonstrates that its properties of 
hardness and rigidity are furnished by calaum phosphate, car- 
bonate and fluond, with the addition of some magnesium phos- 
phate, and that practically 66 per cent of the total weight of 
adult bone is composed of these salts The bones of adolescents 
contam a smaller percentage of these salts, senile bones a greater 
percentage 

Roentgen ray study of bone structure has given us some 
knowledge of the relative salt content of bones and its variation 
under given conditions We have come to learn that there exists 
m human bones a condition of calcium equilibrium or balance, 
much as there exists a proteui equibbnum in other tissues of the 
body It IS understood that there is a continuous flow of calcium 
salts to and from bones, most of the variation in this flow de 
pendmg on the calcium supplied by food intake and on the general 
body metabobc processes This mechanism is so intricate that 

VOL 3—64 



1010 


KELLOGG SPEED 


It JS as jet not completely understood, but under ordinary food 
and meUbobc conditions the supply of these salts is sufBoent 
to meet aU demands Houe'ver, when the diet is depni'ed of 
cafaum salts which it needs, there is an absorption of these 
same salts from the bones Tins loss first affects bones which 
can spare calaum best without dangerously rfinrunishing ibeir 
tensDe strength, namely, the nhs, sLull, and sternum The 
amount of ingested calaum is not necessarily a measure of that 
used in phj-siologic bone reconstruction, because other tissues 
of the body demand these salts In diseased conditions such as 
nchets and osteomalacia there is probably a duerston of the 
calaum salts to other structures of the body or an maease in 
then excretion through normal channels We also know that 
there existi, a pcncTsion of the use of calaum salts, particularly 
m diseases of the pituitary body and in congemtal absence of 
the thyroid or thjmus, which leads to bony defects, enlargements, 
and perverted bone growths 

Bone, moteo\et, is a living and growing tissue and must, 
as all such tissues are, be subjected to changes in siae and shape 
from tune to time It is built up and tom down, much as skm 
and other tissues which are constantly undergoing growth, use, 
and repair Its ngidity must x-aiy from tune to tune and it is 
consequently shaped by the stress and strain it is subjected 
to, as well as the forces of local metabolism and trauma just the 
same as are the soft tissues of the body 

To apply these facts to surgery we must consider then that 
the ngidity and physical structure of bone is disturbed when 
Its nonnal phj'iiologic activities are interfered with As an ex- 
ample, let us take injuries which interfere with the all important 
blo^ supply of the bone, then these phj-siologic functions may 
be interrupted temporarily as much or more than they are lo 
systemic disease There is, however no doubt that a proper 
Uon of these earthly salts in the bone matrix is a true indication 
of the hie and activity of the bone that is, both of lU age and 
its condition of health When a bone is diseased or injured or 
in any way deprived of its normal funcUon of stress and strain 
from weight bearing and muscular acUon, atrophy develops 
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mthm it In muscle we are familiar inth a similar phenom- 
enon namely, atrophy of disuse, which leads to a smaller 
musde belly, usually capable of commg back to normal size and 
strength when placed agam under normal physiologic condi- 
tions The proportion of salts m this mjured or diseased loca- 
tion is disturbed and the first evidence of this disturbance is 
found in the character of the shadow cast on a plate by the 
Roentgen ray We know that these salt elements throw a 
shadow on the x ray plate in proportion to their atomic weight 
Calaum, uhich has an atomic u eight of 40, makes a denser 
shadow than magnesium with a weight of 24, and because the 
latter metal represents but a small proportion o{ the earthy 
salts m bone, the mam role m the shadow density on the x-ray 
plate is plaj ed by the calaum salts The truth of this statement 
IS found m the fact that recent callus casts no shadow because 
no calcifying salts have been deposited When a bone is frac^ 
tured or scnously mjured we expect at least, a local disturbance 
of calaum cquihbnum It is found at the site of the trauma 
partly on account of the circulatory mterference and partly be- 
cause the new growth of bone needed to repair the defect 
caused by the fracture depends on the preliminary outgrowth 
of the capillary vessels This capillary outgrowth must be 
preceded by a softening of the bone, and we find, therefore, a 
withdrawal of the stiffening calcium content locally, whidi is 
easily demonstrated by a roentgenogram 

3 A Dtscusst07i oj s Law — Some of these ideas con- 
cerning the physical structure of bone have been expressed as 
Wolff’s law which is as foUows ‘ The structure of bone is deter- 
mined by the internal reaction of the mdividual bone to the body 
weight and to the stress and strain of muscular activity ” These 
forces govern its structure and shape This law may be apphed 
widely m bone traumata and diseases It governs the formation 
of a large, firrn mass of involucrum about a weaker sequestrum 
of osteomyehUc bone The new disposition of bone trabecula 
and fie fa>’ing down of cafaum salts becomes very heavy and 
strong enough to build up the resistance about the weaker pieces 
of diseased bone and to assure the limb or part of its necessary 
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physical support. That point m protects e bone devdopaeat 
has to go back to the law that the shape of bone is determined 
b} tic conditions of body weight and stress Bose weakened 
by infectious processes must be strengthened to bear n eight else 
it tnJ] fneture tk e know that fractures do occur under these 
conditions, but we also know of the enormous effort put forth 
by nature to aioid these pathologic breaks m the buildmg^ 
up of this necessary strengthening structure The law gov 
efus aUo the changes whadl folbvr deformities of the bone 
after fracture 3Ian^ 3 ears after angular defonmties occur and 
heal following shaft fractures we find them modified and re 
paired by the deposition of a new calaum matru on the concave 
side of the angulanues The excess portion of callus on the 
convex side of the healed defonmty is gradually absorbed until 
a new straight hue is developed in the bone which meets the 
phjsiologic demands of weight bearing and muscular stress 
Wc must, therefore attempt to replace fractures in a position 
nearly normal m regard to the functional activity of the bone 
mvolved, on account not only of well accepted reasons such as 
avoidance of defonnitj or to obtain equal length of the hmhs 
but also because we must consider that this nearly nonnal rc 
position involves less local reaction withm the bone structure, 
inasmuch as it does not have to meet changed conditions of 
weight bearing and muscular stress If a malposition becomes 
united, we see that the local plastic building up and tearing down 
of callus continues until nature has established an axial re 
placement of the bone concemed which meets the physical te 
quirements This change may demand jears of time to fulfil 
Also we must consider that bone must thoroughly calcify and 
cement in position before it is subjected to strains and functional 
use which it cannot sustain Should tins precautioa not be 
taken> we see secondary deformities A weak callus gives a 
bending a deformity and a functional loss A thickened callus 
means an angular defomuty or a functional interference from 
pressure on blood vessels, nen es or tendons results All of these 
changes are m accordance with IloMs law of (he pb)sio]ogic 
activity of bone 
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4 The Application of These Points to the General ifcchamsm 
of the Commonest Lesion of Bone, Winch ti Fracture —Let us apply 
our kuo'R ledge of stress and strain to the general mechanism 
of fracture, which is the commonest lesion affecting bones Any 
direct trauma suffered by the bodj results m stress transmitted 
to the body and the bones supporting the body, and these 
stresses can be divided mto component compressi\e and ten- 
sile factors modified by \anous torsion, flexion and sheanng 
stresses (Fig 352) In addition to that simple analysis, ivhere a 
fall or se^ere shock has existed there are compbeatmg vibrations 
and jars of the limb or body which may produce additional 



rapidly altematmg compression and tension forces which may 
prohibit the simple mechanical analysis of any given break 
The additional vibrations mentioned may break or modify the 
bone, when it is under a severe bendmg or torsional stress, 
almost to the pomt of giving way The small vibrations may 
act as the last straw on the camel’s back and cause a complete 
giving way of the osseous structure Referrmg to the structure 
of the calcaneus, we can see that the truss-hke structure of the 
bone, which is found m its cancellous portion, is designed to 
take up stress on account of its supportmg character like the 
arches of a bndge The hard, ngid, and form produemg com 
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pacta Tslucfa encloses the cancellous portion, giving shape and 
ngidlty to the long bones, is not intended to act as a great force 
nesister 

To simplify the study of fracture in long bones, let us con 
aider that the pnnapal forces which act on an extrenufy are 
cither compression or torsion strains Compression rarely acts at 
a direct nght angle to the long ans of the bone, as m the leg, 
but usually tnth some obhqmty Where it does press against a 
long bone we ha\ e a compressis-e strain and opposite to this 
point on the other side of the shaft of -a long ^ne there t a 
corresponding point of mamauin ten^ force which endeasors 
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Fig 353 — An example of comptession fom applied tn a losg bone in 
accordance vith diagram m Fig 332. Tbe plane cf separation starts at a, 
and tbe bone yields first from the tensile foRX opposite tbe point of oomprcs- 
EioD, gii'ing a more or less transverse fractum witb brealang out of die 
fragnients. 

to tear the bone apart (Fig ,353) We have thus two forces 
a cting at the same time, one endeat-oimg to breai. the bone m 
bj pressing upon the surface on the one side, and the other 
a transmitted force endeat'onng to ptill it apart and overcome 
this tpn-sile adhesion on the opposite side A phj-sical anal^'Sis 
of these forces m osseous structure diows that a long bone tends 
to give way from a tenjiile force much sooner than from an equal 
compressi're stress (Fig 354), that is to s3) , the ratio \-anes as 
about 2 to 3, ordinary bone shaft being of such structure 
that It must >aeld to a tensfle force which puBs it apart sooner 
an equal compr£sa« force which attempts to crush through 
It at a g|^en point. Consequently, a compressire force must 
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be greater to accomplish a fracture — as 3 to 2 compared to 
a tensile force which will tear the bone apart and produce a 
solution of continuity It is not difficult to understand, then, 
that long bones giving way from tensile stress sooner than from 
compressive strain will be rarely fractured except in a trans 



F g 3S4 — Tracing of a 
skiagram o( an actual case 
illustrating the mechan sm 
descnbed m Fig 353 


Fig 355 — A second illustration tracing from 
skiagram showing Iracture by compression vio- 
lence resulting in a transverse separation of the 
bone Note that exact transverse fracture must 
be rare and some obi quity 1$ bound to be 
present in the plane of separation 


verse or obhque plane because there is a progressive giving way 
of the structure of the bone as it bends m resistance to these 
two types of force The divisional line of separation of osseous 
tissue develops just the same as m a steel beam subjected to 
bendmg compressive pressure (Figs 355 and 356) Structurally 
these pomts hav e all been worked out m steel beams m our large 
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modem buildings, and vre find tiat osseous structure tends to 
gi\-e waj in the saine manner One of tbe trans^-erse or oblique 
fissures that dc\clOjps ^rbexi the compressiieaad its aooampaajujg 
tensile or pulhog; apart force are acting usually becomes the maia 
plane of separation and vie find, therefore, that following a coni' 
pressi\e force there is usuallj a true oblique fracture Should 
tie force act quicLij cuid ht th more than suSaenr pon er to breai 
lie bone, we will find an almost trans\ei 5 e shearing off of the 



fij JS6- — tuottjw eMmple of an tractww in 'tJi3<irta. Are traCmf* 
oblique fracture from a bJow movtcg of slaagrams. ’'‘Me the tejjdeiiO’ tr? 
force wilh tic brolten-out fragment eoUfonn to the diapammaPc toech- 
oa tie w<fe of the fhift exposed to anmn uaetf for iHustntiag comPres* 
the tensile tone lihich tears apart the sioii fracture They are rnerely sub- 
fione Ifapnenis. dirlsions. 


bone’s contmmtj forces applied more slowly and with no 
great excess of power to break the bone will cau«) a more obbguc 
fracture along one of the fissures which tie\ elops as the bone sepa- 
jates. These fractures are commonly tenned flexion fractures 
lU contiadistincUon to a second class known as torsion fractures 
Buckling fractures, grecnsuck fractures, which are really rare, 
jjte subdisTSions of flexion fractures and ait a more or Itea trans* 
vtr« or oblique separation of the bone continuity (F^ 357) 
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In. budding fractures the compacta breaks at its thinnest 
point on the side of the shaft of the bone subjected to the 
greatest compression stress, usually becoming anguiated ot oves- 
lapped m the longitudinal aas In greenstick fractures the 
Compression force applied is usually not sufficient to cause a 
complete fracture and it ceases when it has reached a point 
short of complete division of the osseous tissue The fractured 



Fig 358 -^Diagram illustrating tors onal violence applied to the leg 
a Imagine a th gh hHd ngid and the foot turned out in the direction of the 
airovt by pushing the block outward This is the actual mechanism in leg 
fractures from torsional violence caused by si ppmg or twisting of the foot 
outward i ftoagine the foot held securely by blocks and the thigh rotated 
outward to the position of the dotted lines This gives the same mechanism, 
resulting in the same type of fracture as o The reversal of this movement 
causes the rare sp ral fracture which proves the rule 

ends consequently are then interlocked wtb a sbght angulanty 
and very little lateral or rotatory displacement These frac- 
tures are found ui children’s bones which as we have mentioned, 
contain a smaller proportion of calcium salts They are more 
elasUc and are tougher than the bnttle bones of adults, and 
ne expect to find these incomplete fractures in children on 
that account The heavy vascular penosteum of children’s 
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modem buildings, and we find tiat o&seous stnicture tend, to 
p\*e wa) in the same manner One of the tTnnv^rr<^ or oblique 
fissures ibat de\TeJopi irhen the coinpresai\-e and its accnmpan)mg 
tensile or pulling apart force arc acting usually beccanes the main 
plane of vpaiatjoa and vre find, therefore, that following a com 
prcssirt force tierc n. usually a true oblique fracture. Should 


the force act quickl) and 'vvith more than suffioent power to breah 
the bone, wiff find an almost tran5\'erse sheanng off of the 



ytg 356. — Aixjtliw exinipJe of »n 
fractwe front a siov nxn-u;; 
f(»« '«nUi the bn>tca.OLt {raemeot 
oa tfi« side of tbe &tuft uposed to 
the tcosfte fom which tursapart the 
boat fractocots. 



Fig 35* — a and b GreensUck 
fractures in chSdren. Art traocfs 
of skugr»m». Note the tendency to 
coofonn to (be dugramoutic mech- 
anism used for lUustiatinS oompres. 
aon fmcturcL They an inciel} sub- 

dictsions. 


bone’s contmuitj Forces apphed more slowly and with no 
«ieat «ces» of power to breat the bone ttill cause a more oblique 
fracture along one of the fissures which detelopo as the bone sepa 
rates. These fractures are comnioali termed flexion fractures 
m contiadistinctjaa to a -second clas» Inown as torsion fractures. 
Buckling fractures, greenstick fractures, which are reaUj nirc, 
are cubdi\-isions of flenon fractures and are a more or leas trans- 
wn« or obhque separation of the bone continmt) (Fig SS7) 
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truft oblu^ue fracture I have tried to explain that an oblique 
fractwe is caused by compression violeiice applied against the 
shaft of a long bone The angular points of the break are on 
opposite sides of the shaft \VheD ue study spiral or torsional 
fractures wc find the sharp points of the fragments are on the 
same surface of the bone, and usually on the posterior surface 
of a bone such as the tibia To understand, we must compare a 
lon^ bone to a cylinder of more or less uniform construction, 
which is subjected to axial torsion beyond the point of elastic 
Lmit When a cylmder gives under this axial torsion, a loss of 
continuity follows and a spiral separation results (Fig 3S9) 
This spiral separation takes the opposite direction to the tor 
sioaal Violence that is to say a spiral fracture rims down the 
shaft of a long bone m either the nght hand or left hand direction, 
much as a corkscrew edge Under torsional strain Ihe hone 
starts to give at some weak point and tends to unroll m its longi 
tudmal continuity giving this spiral character (Tig 
However we know that fractures are not easily or simply an 
alyzed and we must not forget that as a spiral separation, down 
the shaft of a long bone persists there is gomg to be added some 
flexion stress from the change of weight bearing from falls or from 
muscular action The whole effect then rarely becomes a true 
torsion unless the leg is supported and the foot or body twisted 
completely around when no w eight bearing is m operation If 
flexion IS combined with torsion as it is m the usual spiral 
fracture we may expect that there is a longitudinal plane oi 
separation connecting the mitial pomts where the bone started 
to give under torsional stress We find that each hagaieat 
contains a sharp or wedge shaped point one lying vertically 
above the other Young bones, being more elastic present a 
spiral which is steeper than that found in the bones of adults 
It 15 also true that m the small long bones even those of the hand 
the spiral fractures have a steeper pitch than those mvolvmg 
the large bones 

In the application of these pmaples to fractures of the leg 
we find that the peripheral portion is the foot and the proxi 
mal portion is the leg and thigh Usually fractures occur m the 
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bone IS also a factor in the production of gitenstick hpe of 
fracture 

The application of torsional violence results in a ^ural 
character of the resulting breai in the bones (Fig 358) Let us 
discuss the mecha n ism of ordinaiy ^ira] fracture of the leg 
There are two mechanisms, that is, either the penphety or foot 



Fla 3s9 — o, A bon> cjluider subjected to torsuinal ™lence. The 
lo»er end repieseata the toot portion twisted outward m the duectioa of the 
arrow aa in ao outward slipping of the foot The upper arrow indicates 
the rtsuaiitmg force and fixed knee, b The tendency for tubular bone to 
unroll ID response to tnrsioiul rioleuce. The two pomts of beginning separa 
tion usually be on the same surface, one directly abo\e the other and connected 
by a plane of spiral separatum of tarjing angles, c Complete separation of 
bone tubular shaft Which occurs erpenmentally when toistona] violence is 
applied lUnstrating^this mechanism. 

portion of the limb is fixed and the bone is subjected to a twisting 
violence from the tnml*. above, or, as is more commonly the case, 
the proumal portion of the limb is fixed and the distal portion 
or foot undergoes the twisting violence Tht> is the common 
mechanism induced whenever the foot slip» outward in walLmg 
or stepping off a Rmall elevation A torsional fracture is not a 
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condude that this is no Wby do v,«i find that this is so? Be- 
cause m practically all torsional fractures of the nght leg the 
spiral separation of the bone is left handed, that is to say, the 
spiral starts at the top and goes down in a left hand direction, 
like a spiral staircase, opposite to the torsional violence Vrbich 
twisted the leg outward or to the right In the left leg the op* 



Fi(f 362 — ^Torsional frattuce of lower third of leg partly reduced The 
spiral unrollmg of the bone corresponda to the diagrammatic representation 
aod the dvflfcrenoe fton\ corofnesaion fracture seen m Fig 361 » evident 

posile is true and spiral fractures there are found to be almost 
umversally nght handed The rare exceptions to this rule are 
caused by conditions I have mentioned when the penpheiy or 
foot portion of the kg is fixed when caught between two points, 
such as a railroad frog or blocks of some kind Even with the 
peripheral pcTtion fixed the body or proxunal portion may he 
twisted la either direcuon If it is tivisted outward we w ould find 
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leg because the foot is violently and suddenly twisted outward 
R emem ber, I am speaking of torsional fractures not of fracture 
from direct compressue violence (Fig 361) It is very rare 
that in walking we tend to twist our foot mward The nor mal 



F g 360 —Tracing of a 
spiral ( acture of the fe< 
mur illustrating the mech 
an smof spiral separation 
Note how nearly t con 

forms to the diagrammat c 

6gu es. 



F g 361 — Compression fracture of lower third 
of leg Boy ndinga bc)de caught next to a 
fixed wall and leg subjected to lateral pressure 
No torsion no spiral fracture Note the obi que 
plane of bone separation and the confo mity to 
t j pe of the direct tnolence fracture 


position of the foot is properly thrown slightly outw ard especially 
when we are m the act of swinging it forward If it strikes an 
object or is caught dunng its excursion we expect the torsional 
stress to be exerted in an outward direction and an examination 
of the roentgenograms of these torsional fractures leads us to 
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CARCINOMA OF THE RECTUM 

Summary Prolapse through sacral anus following resection of carcinoma 
by KrasLe method one year previously Utilization of prolapsed bowel 
in reconstruct on of rectum 

Tbe patient upon whom I am to operate this morning first 
came to me a httle over a year ago She is a single woman, 
seventy years of age At that time she complained of weakness, 
loss of weight hemorrhoids and tarry stools The history alone 
made me suspicious of a caranoma of the rectum, as she stated 
that the hemorrhoids had been present for about four months and 
it IS unusual to have hemorrhoids suddenly develop m people of 
that age Close questiomng failed to reveal a history of the 
passage of mucus or pus but microscopic examination of the 
stool showed some pus There was no history of constipation, 
but all of the stools had been mushy so that obstruction would 
necessarily have had to be almost complete to give symptoms 
of ileus She had complained of very httle pam although there 
was a history of some discomfort particularly when sitting for 
a considerable time She first noticed the loss of weight about 
four months before I saw her and thought that altogether she 
had lost about 20 pounds 

Physical examination was practically negative except for 
the rectal findings and the evident loss of weight A cauli 
flower like mass about 3 cm m diameter could be felt on the 
antenor surface of the rectum It seemed to be somewhat 
movable and bled rather freely Two small hemorrhoids were 
present, but were not tender and could not ha\ e been m any way 
responsible for her discomfort 
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a. re\'erse of the nile gi\eii. and if inward, the usual t>'pe of spiral 
separation would ensue. 

When we come to reduce fractures, to apply splints, and ex- 
tensions we must bear some of these basic and elementary points 
in mind, and in dealing with any speahc fracture an attempt 
must be made to tE%erse the action of causatise force. All 
fractures are worthy of a pbj’sical anal>'sis. That leads to better 
understanding of their pathology and, consequently, to better 
treatment. 
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Under ether anesthesia I made a midluie incision from the 
middle of the sacrum to the anus and remo\cd the coccyx This 
allowed me plenty of room to work The rectum was entirely 
freed both m front aijd behind care being taken not to enter the 
vagma The bowel was then split longitudinally along the 
postenor wall with the idea that it might be possible to do a 
local operation and remoi'C the tumor with the cautery ivithout 
destroying the continuity of the entire rectal wall However, 
the tumor was so extensive that this was found to be impossible 
and a resection of the gut at the rcctosigmoidal junction was 
deemed necessary Considerable difficulty was encountered 
m bnngmg the bowel down suffiaently to make a sacral anus 
without tension but this was hnally accomplished by suturing the 
mucous membrane to the skm just below the sacrum with in 
temipted silk The lower segment of the rectum was removed 
leaving the anal sphincter and about 1 cm of the mucosa There 
were a few small glands m the fat which on section proved to be 
inflammatory 

The patient made an uneventful recovery and left the hospital 
in about four weeks There has been no evidence of recurrence 
but she complained from the start of a good deal of discomfort 
due to incontinence She does housework and it has been im 
peiative that she resume her duties m order to make a hvelihood 
About SIX months after her operation she came to me beggmg 
for some reUef At the tune of her operation I had proposed an 
ingumal colostomy ui the event that I could not preserve the 
normal canal but she absolutely refused to consider it I again 
suggested an abdominal anus but it was refused 

The question of the type of operation to be done in carcuioma 
of the rectum is stig open to considerable debate Personally I 
fed that no set rule should be given and that the operation should 
be planned in each mstance depending upon the location the 
type of tumor and the condition of the mdmdual patient Here 
we have a woman past seventy who is only a fair risk She had 

F g 363 — 1 Diagram of cond t on at complet on of or gtnal operat on 
2 Cond uon at time of adm ss on for second operaf on Note prolapse of 
boikcl through sacral anus 3 Complet on of second operat on 

VOL J— 6$ 
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no oidence o{ metastasos and the growth did not seem to be leiy 
eitfcnsnc In such a case it seems to me raudi safer to do a 
one^tagc operation from below When seen early enough 
local operation unquestionably gii-cs excellent results, with a 
\cry low mortality and a good percentage of permanent cures. 
This IS especially true of tumors occurring in the lower 3 cm 
of the bowel though unfortunately they compose only about 6 
percent of cancers of the rectum Such an operation resembles 
the femo\al of a cancer of the bp or an epilhehoma of the skin 
It can be done best by means of the cautery knife, the raw surface 
being sutured o\er after removal of the tumor and the bowel 
closed la the more advanced cases if the tumor is low down a 
radical removal of the entire section of the rectum With the 
neighboring glands and fat is the operation prcfeired by most 
surgeons although a certain number insist that an abdominal 
exploratory shoufd be made in every instance The sacral type 
of operation was introduced by Kraske and has been vanously 
modified by Quenu, Bardenheuer, Hamson Cnpps and others 
It IS limited to tumors m the lower 5 or at most, 6 inches of 
the boweh The greatest objection aside from the examination 
of the abdomen for metastases, to rb'g operation is the incontin 
cnce of winch this patient complains Some patients develop a 
forty-eight hour habit and hav e v ery little difficulty Where it 
is possible to retam a part of the anal sphincter, even though 
small, patients have a surprisingly good functional result If 
I had to hav^ an artificial anus I believe I should prefer the 
mguinal or abdominal type Patients with a left ingumal 
colostomy not only have better control on account ol the loop 
of bowel which forms a reservxur like a plumber’s trap but aho 
because, on account of its greater acressibdity, they can wear a 
better protecUve apparatus 

As this woman refused further operation, I advised her to 
follow a careful diet and to content herself with her lot 

She now returns with a somewhat difierent picture During 
the past SIX months she has gradually developed a prolapse 
through the sacral anus This has caused her a great deal of 
discomfort. It projects, as you can see, about 6 mches when 
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Pbesbytexun Hospital 


AN UNUSUALLY LARGE SARCOMA INVOLVING THE 
STOMACH 

Sumnuiry Sal ent points in the clinical record results of exploratory opera 

tion necropsy report frequency of sarcoma of the stomach \’aneties of 

Erowths and clinical behavior 

Mr J D , aged foity five entered the hospital March 23» 
1919 on the medical service of Dr J B Hemck The patient 
complained of a large snelimg m his abdomen He stated that 
he tras kicked m the left side of his abdomen by a mule m 
August, 1918 He was stunned for half an hour and made 
quite sick at his stomach by this blow Following this he felt 
perfectly well and did carpenter work until October During 
October he developed an area of tenderness in the left side of 
his abdomen extending from the umbihcus to the nbs This 
came on suddenly one day with a feehng of chilhness and aching 
in his back arms and legs On the evening of this day he be 
came nauseated about one half hour after supper and vomited 
Pain developed in the left upper quadrant and remained fairly 
constant In November he passed loose bloody stools three to 
four times a day for a few days and at that tune noticed a hard 
lump beneath the margm of the nbs on the left side This 
mass gradually increased in size and about December lOth it 
softened m its upper part and mcreased in size downward very 
rapidly Marked swelling of the abdomen began and has pro- 
gressively continued smee that time He has had Irregular 
periods of pain severe enough to keep him awake These were 
sometimes relieved by lying on the left side or by having a bowel 
movement 
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'‘te coughs or strains, or after she is on her feet for a short time 
It 15 \ery readily replaced i^hen she hes doim The idea occuned 
to me that It might be possible to restore the fecal current to 
Its original channel by mahing use of this prolapse, and that 
IS K hat 'we shall attempt to do tbu morning 

I am making a curved mosion around the artificial anus and 
I am also dissectmg out the old scar, conbnumg mj inasion as 
far down as the onginal anal opening I am dissecting the 
bowel loose from the sacrum for a distance of 2 or 3 mebes 
In doing this I have opened the pentoneal cavity m front 
Into this opening I am packmg a laparotomy pad With the 
prolapse, I now have plenty of viable gut to bring down to the 
old anal opemng The freed bowel, as 30U can see, is about 
8 mches m length I will divide the anal sphincter at the 
site of my previous inosiom I am now dosing the pentoneal 
opemng with catgut Although this opening was made aca 
dentally, it has been of consideiable benefit, as it enables me to 
bring the prolapsed bowel down to better advantage You will 
notice that there is no difficulty in suturing the rectum to the 
anal mucosa by means of interrupted silk sutures I have 
been very careful to avoid any tension. It is still necessary to 
suture the subcutaneous tissues with a few catgut sutures, 
>lirTiiwi«;hing the dead space, and thereby lessening the likelihood 
of necrosis I am now inserting a large rubber tube mto the 
rectum, allowmg it to extend well above the anastomosis It 
will be held in place bj a couple of silkworm gut sutures The 
retrorectal 'pace is packed with lodofonn gauae and a few in- 
terrupted sutures inserted in the hne of the mosioii (Fig 364) 
ppslscnpt — Three months after operation the patient is 
entirely well and has resumed her usual work. She has no 
trouble with moOntmence There is no evidence of recuixence 
of the caremoma, but there is some tendency to stricture forma 
uon at the site of the anastomosis and dilatation with bougies 
ma> be necessary later 
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cent , large lymphocytes 6 per cent , sroall lymphocytes 7 per 
cent , eosinophils 1 per cent , basophils V pet Cent Hie 
hemoglobin was 5b per cent The s>stolic blood pressure was 
186 and the diastolic 12A 

The abdomen became \ery much more pronunent during the 
two Weeks foUowmg his admission to the hospital and dyspnea 
became \ery marked The tumor itself increased m sue a cry 
rapidly and the fluid increased m amount so that the abdomen 
became immense in sue His temperature with two or three 
erceptions did not go above 99° F 

Dr Hemck transferred him to my service for a laparotomy 
to remove the fluid and relieve the pressure, and also to explore 
the abdomen, as the patient otherwise was m fairly good condi 
tioa 

Operation (Apnl 14 1919) —Under local anesthesia I made 
a left rectus incision and removed about 2500 c c of clear straw 
colored fluid There was a huge tumor present It was con. 
tinuous with and passed over the stomach, fusing With the an 
tenor edge of the U\ er 

Jh the left upper quadrant a thick leather walled palpable 
mass containing fluid could be outlined This was continuous 
with the tumor and in the position of the body of the stomach 
It felt like a leather bottle stomach and extended high up 
under the diaphrapn The large tumor extended down com 
pJetcly over the intestines The intestines as far as could be 
palpated were free and posterior to the tumor The mass on 
gross examination was shghtiy lobulated, but was smooth and 
gray over the stomach somewhat resembhng a caranoma 
However large dilated veins were present over the mam mass 
lying below the stomach and extending to the pelvic inlet 
Pieces of the tumor were removed for microscopic examination 
and the abdomen was closed with reinforced sutures 

The patient noted unmediate relief following the removal 
of the fluid and subsequently complamed less About ten days 
after operation the patient became worse, his pulse poor and be 
developed mcontinence of unne and feces The day before he 
died he became somewhat dehnous. He was irrational at times 
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The patient bas been constipated since Chnsttaas and bas 
bad to taie catbartics frequently the stools sotnetimes becoaunj 
foose and bloody after their use He has had dy^nea con 
stantiy Since Christmas and has recently de^^eloped a cough- 
He has had nausea and vomiting associated with epigastnc 
distress tvhich come on immediately after eating For the past 
three months he has had a frequent desue to unaate_, par 
ticularly when standing He has lost 19 pounds {185 to 166) la 
the last Six months 

His previous history is negati\e except for the kick from the 
mule in August 

On examination the patient is found to be a well nourished 
male, he walks sJowly and has a prominent abdomen. 

The examination of his head is negative On e xaminin g the 
chest the breath tones are normal but excursion is limited The 
lungs and heart are pressed upward by the mass filling both 
sides of lus abdomen The abdomen is ^•ery prominent, the 
size of an eight months' pregnancy due to a large mass fairly 
smooth antenorly, hut hawg an irregular outline There is 
evidence of only a moderate amount of fluid m the abdomen 
The extiemibes are negaU\ e There is no edema. 

FluoroscopicexammationbyDr Hemck March 27 th> showed 
the heart pushed markedly upward The banum meal was not 
well seen in the stomach on account of the large tumor 

Xhe unne examination was negatiie except for a trace of 
albonun 

The secretory test meal at the end of one hour March 29th 
ga\-e 50 C.C There was no free hjdtochlonc aad hut the total 
aadity was 45 The Weber test for blood was positi%’e On 
April 4th a secretory meal ga\e 125 c c. of normal appeanog con 
tents It Utrated 18 free hj drochlonc aad and 46 total aadity 
The test for blood was positive 

Examination of the stools was negative except for a positive 
Weher blood test. 

On hlarch 26tb there were 3 SCO 000 er^throcj-tcs and 7000 
leuk-ocv-tes The differential leukocyte count gave polymer 
phonudfca leukocytes 57 pet cent large mononuclears 17 per 
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cent , large lymphocytes 6 per cent , small lymphocytes 7 per 
cent eosinophils 1 per cent , basophils 1 per cent The 
hemoglobin was 56 per cent The systolic blood pressure was 
186 and the diastolic 124 

The abdomen became \ ery much more prominent during the 
two weeks foUowmg his admission to the hospital and dyspnea 
became lery marked The tumor itself mereased m size \ery 
rapidly and the fluid increased m amount so that the abdomen 
became immense in sue His temperature with two or three 
exceptions did not go aboie 99“ F 

Dr Hemck transferred him to my service for a laparotomy 
to remo\e the fluid and rehex c the pressure and also to explore 
the abdomen as the patient otherwise was in fairly good condi 
tion 

Operation {April 14 1919) — Under local anesthesia I made 
aleit rectus incision and removed about 2500 c c ol clear straw 
colored fluid There was a huge tumor present It was con 
tmuous with and passed over the stomach fusing with the an 
tenor edge of the h\er 

In the left upper quadrant a thick leather walled palpable 
mass containing fluid could be outlined This was continuous 
with the tumor and m the position of the body of the stomach 
It felt like a leather bottle stomach and extended high up 
Under the diaphragm The largo tumor extended down com 
plctely oxer the mtestmes The intestines as far as could be 
palpated were free and postenor to the tumor The mass on 
gross exammation vas shghtly lobulated but was smooth and 
gray over the stomach somewhat resembling a carcinoma 
However large dilated xeins were present over the mam mass 
lymg below the stomach and extending to the pelxac mlet 
Pieces of the tumor were remoxed for miaoscopic exammation 
and the abdomen was closed with reinforced sutures 

The patient noted immediate relief following the removal 
of the flmd and subsequently complained less About ten days 
after operauon the patient became worse his pulse poor and he 
developed inconUnence of unne and feces The day before he 
died he became somewhat delinous He w as irrational at times 
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and breallung "was labored. This became progresa%dy worse 
until his death, April 27, 1919 

On miooscopic examination of the tissue remosed we found 
topical sarcoma cells. Some of the cells were ^indle shaped 
and some were mixed embryonic cells 



Fig —Sarcoma large cavity opcmng into the Etontacli- targe veuu 
present over the turUce and an irregular tubulated Iotct piTition. 

Before continmng the discussion I will gii-e Dr B 0 Raul 
ston’s fiaduigs at the Decropi> 

When the abdominal ca«tv is opened m the usual manner 



LARGE SARCOMA INVOLVING TUC STOMAOI 1033 

a grayish, irregular, nodular tumor is found occupying most of 
the ca\ity from the pehis to the diaphragm (Fig 365). The 



Fig 366 — ^Sketch showing the relation of the tumor to the stomach, 
fusion with liver, anil freedom from the intestines Drawing somewrhat 
schematic 


Stomach is not seen, the lower margin of the left lobe of the liver 
IS barely seen and is firmly adherent to the mass, the small 
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bowel IS for the mo^t part crowded into the pehu and pace 
back of the Jo \ cr end of the tumor The omentum is represented 
by a narro . fringe of j cllo i^h U sue across tie lo >cr and po>- 
tenor porUon of the tumor and m it there n, a mass of \eins so 
d fated that thc> measure from 0 2a to 0 7a cm in d ameter 





Pg 167 thoogr^iph tali.eii a nec ops how ng h uno II 

In the per toncal ca\at\ there arc about loOC to 2000 c c of la 
straw colored flu d ^\lIeIl the lower port on of the tun or 
lifted foniard the transier^c colon is ecn pas-ing aero and 
looscl} adherent to its middle po tenor portion The maain un 
dimensions of the mass are tran \ersc 3 cm lertical 28 cm 



Fig 308 — I holograph shuvsing tumor (t) mucosa oier tumor of the 
stomach wall (21 sinus through the stomach wall into the tumor mass (3). 
esophagus (41 lucr (SI 

of nomal sizt the tumor ttcighs 18J pounds (8 53 kilograms). 
It IS continuous with the wall of the greater curvature of the 
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Stomach and its jn\ asion of this wall is shown m Figs 366 and 367 
These figures also show the relation of the tumor to the «pleeB 
U\er, and stomach 

In the body of the stomach there is an irregularl} round 
rough cauliflower hke mass walh an a\erage diameter of 7 a cm 
In the central portion of this mass there is an irregularlj '■haped 
necrotic region through which a suius opens mto the upper and 
left portion of the tumor indicated in Fig 368 It is c\ident 
that the tumor is diuded roughl\ into three portions topo- 
graphicallj a «mgle lower and two upper portions (Fig 061) 
The left one of the upper portions fluctuates o\er its antenor 
surface and when pressure is made upon it thich browni_h fluid 
is forced through the opening mto the stomach 

B3 microscopic examination of pieces of tissue removed 
from ^anous parts of the tumor a diagno is of sarcoma mix ed 
round and =pindle cell is made The mam pomts m the ana 
tomic diagno i> are as follows Bilateral pvhnomry einbDli.in 
thrombo is of the left ihac x em large sarcoma of the stomach 
with adhesions to the h%er spleen pancreas and transwrse 
colon asQtes marked dilatation of the lems m the omentum 
dn placement upward of the diaphragm recent hcalmg surgical 
mosion of the antenor abdominal wall cmaaation and anemia 
fattj changes m the h\-er kidnc\s and heart muscle moderate 
atheromatous changes m the Iinm g of the aorta and coronarv 
artenes 

The report b% Dr Raulston is of i-alue because non-carano- 
matous neoplasms of the stomach are rare Lipoma fibroma 
adenoma and mi oma ha\e been found but sarcoma is the most 
frequent Fenwick found sarcoma occumng in 0 to 8 per cent 
of ill pnmar^ growths howeier mo t sarcomas are diagnosed 
chmcalJ) as carcinoma Fewer of these are operated since ob 
struction Is less common than m caremoma and it occurs late 
as a rule when present Smee their growth and meta-tases are 
■ver> rapid thej are usually moperable nhen first «een and 
necrop-ies are not alwa3-s obtained 

Comer and Fairbanks collected 17a cases of pnmarv sar 
pf tlje gastro-mtestmal tract— aS of these were sar 
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comas of the stomach and 64 sarcomas of the small mtes* 
tine The location differs from carcinoma in that sarcoma 
occurs more frequently m the small, 'while caremoma occurs 
much more frequently in the large, intestme Sarcoma occurs 
usually m the body of the stomach and in the esophagus, about 
an mch abo\ e the cardia, while caremoma occurs chiefly at the 
pylorus and the cardia Schlesmger states that sarcoma de- 
\elops chiefly from the greater curvature 

Sarcoma may be primary or secondary m the stomach Any 
type of sarcoma may be present, but with the exception of 
lymphosarcoma primary sarcoma usually arises from the mus- 
culans or submucosa With the exception of lymphosarcoma, 
secondary sarcoma is rare, but the lymphosarcoma is more fre- 
quent as a Secondary than a primary growth 

Primary lymphosarcoma may occur at any age, but it is most 
frequent betw cen tw enty and thirty five years, while other types 
of sarcoma appear more frequently between forty and fifty 

Practically all types of sarcoma have been found — myo-, 
fibro-, angio , lympho-, myxo , alveolar, round-cell, mixed-cell, 
and spmdie-cell sarcoma Over one half of these hav e been found 
to be of the round cell vanety (Fenwick) These growths may 
be annular, polypoid, or may be arcumstnbed nodules and may 
grow mto the lumen or extnnsically Lymphosarcoma usually 
and other types of sarcoma sometimes form extensive infiltra- 
tions m the wall The former metastasizes chiefly along the 
lymphatics 

In neatly all sarcomas the mucosa is mtact early, but later 
it may ulcerate A sarcoma may form a diffuse tumor mvolving 
the entire stomach, spreading, unlike carcinoma, mto both the 
duodenum and esophagus 

The large subserous tumors are hable to undergo cystic 
degeneration In one case reported the cavity was opened at 
operation Many of these large tumors are of the spmdle cell 
type Lymphosarcoma espeaally may tend to dilate the wall, 
but It may also obstruct the lumen due to its size or due to mter- 
ference with peristalsis by infiltration of the wall, even though 
the lumen may be dilated Kundrot states that metastatic 
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growtJis in the intestine from lymphosarconu ne\er produce 
stricture, bat lead to dilatation 

Sletastases from pnnury sarcoma of the stomach are com 
mon Corner and Fairbanks found secondary growths were 
present m 40 per cent of the reviewed cases 'Ihey /ound 
that there was glandular miolvement lu one third of the cases 
This IS espeoaliy frequent m lymphosarcoma Sarcomas of 
the stomach metastasiae frequently m the intestine and fwin 
nodules m the skin 

In sarcoma of the stomach no definite cluucal diagnosis can 
be made as i rule, espcaaUy to distinguish it from other malig 
nant growths The difficulty becomes more evident when we 
know that m less than one half of the cases reviewed by Comer 
and Fairbanks a palpable tumor was notei 

There are a number of symptoms which are an aid m the 
diagnosis, and when sections can be taken the diagnosis becomes 
certam There are usually early wastmg and anemia vomiting 
IS frequent, pam is often fairly constant jaundice may be present. 
Irregular fever is common and there may be a persistent leuko- 
cytosis with an inaease of lymphocytes A tumor may be pal 
pable, and this may be very large without symptoms of obstruc 
tion, or if obsliucrtive syroptoms are prsenl, they appear rela 
tively later than m caremoma This is partly due to the location 
of the sarcoma which is usually m the body of the stomach 
Hemorrhage is usually absent or is a late comphcation, although 
occult blood is found after the mucosa is ulcerated The a\ erage 
course of the growth from the onset of symptoms is, on an aver 
age, SIX months 

Sarcoma forms roetastases frequently m the skm and m 
tesUne If nodules are present in the skm microscopic examma 
tion will usually determine the diagnosis, but even here we may 
have an associated caremoma of the stomach Kundrat states 
that metastatic lymphosarcoma never produces stricture of the 
mtestme but dJataUon, while caremoma forms a stenosis In 
diffuse lymphosarcoma of the stomach dilaUUon may occur 
without stenosis of the pylorus This should be differentiated 
from diffuse carcmomatous mfiltration of the stomadi which 
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thickens and contracts the stomach, gi\mg nse to the malignant 
variety of ‘ leather bottle” stomach There is a similar con 
diuon which may be benign due to diffuse fibrosis of the stom- 
ach, sometimes called hmtis plastica 

Swelling of Uic spleen due to congestion and hypeiplasia 
IS a frequent finding m both primary and secondary sarcomas oS 
the stomach Schlesmger found it present m all of his cases 
According to many authors no constant differences occur 
in the chennsm of the Stomach m carcinoma and sarcoma 
It 15 interesting to note that after one test meal in the case 
reported normal free hj drochlonc aad was found 

Particles of the tumor may be found m the vomitus ot may 
be obtained by a stomach tube 

The prognosis m sarcoma of the stomach even if operated 
early is poorer than m carcinoma It is especially bad m 
lymphosarcoma Death is more frequent m sarcoma through a 
perforate e pentomtis than m caianoma 

Brodowski reported a very large myosarcoma connected with 
the greater curvature of the stomach, weighing 12 pounds It 
was 30 to 40 cm long, 12 cm thick, and 16 cm broad There 
was cystic degeneration with a cavity contauung a purulent 
fimd in his case 

In the differential diagnosis there are some extrinsic con 
ditions which should be considered and remembered Tubercu 
lous lymphadenoma is perhaps one of the most frequent condi 
tions found Lymphosarcoma is the most frequent primary 
retropentoneal neoplasm There may he an abscess of the re- 
troperitoneal glands Lipoma is found most frequently under 
the mesentery of the large or small mtestme Carcinoma of 
the testicle may involve the ileolumbar glands dunng the early 
stages 
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INaSED WOUND OP HAND 


SummuTy Compound fracture of metacarpophalangea] jout with oomplete 
eevenng of dorsal tendons tendoplasty postoperative treatment by 
massage and act ve mot on 

This patient comes m with a bleeding wound on the back 
of the left hand He states that while operating a band saw 
his hand slipped and the saw cut a glanang blow across the 
joint at the base of the fourth finger and the fifth finger at a 
point just distal to the base 

On examination I find a bleeding wound laying the fourth 
metacarpophangeal joint wide open The dorsolateral third of 
the head of the metacarpal or knuckle is entirely cut through 
and held only by a stup of penosteum at its upper end 

There is a thin piece cut from the first phalanx which is 
attached to the capsule of the joint The extensor tendon to 
this finger is entirely cut through 

On testing out the function of the finger I observe that even 
though the extensor tendon is entirely cut there is an appear 
ance of some extension through traction on the web by the third 
and fifth fingers There is extension of the fifth finger but on 
examination of the wound the tendon from the extensor digito 
rum commums is found to be cut and the other extensor tendon 
to the httle finger the extensor digiti qumti propnus is partially 
cut The wound extends distally without mvolvmg the joint of 
this finger The fourth interosseous muscle is cut at the level 
of the joint It mserts on the ulnar side of the base of the fourth 
finger 

There are a few important anatomic facts which it is un 
pottant to remember m mjunes of this region The synovial 
sheaths of the extensor tendons are not present over the knuckles 
but begin about the middle of the metacarpal bones and extend 
an inch abo\e the wnst These sheaths do not mtercom 
municate as do those of the flexor tendons and consequently the 
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results of infection are not so sc\ere The tendons xna> retract 
an inch or more if cut m these ^heaths, but if cut in other parts 
of their course they rarely retract more th^n half an inch, \t 
the metacarpophalangeal joint the tendon aids in forming the 
dorsal ligament of the jomt capsule, its border being mdefinite 
On the back of the first phalanx the tendon recenes at its sides 
the partial insertions of the interossei and lumbncale muscles 
which send fibers into the capsule of the joint These fibers 
foitn an aponeurosis which passes over the tendon like a sheath 
The hgamentum capilylorum transversum separates the distal 
portions of the interossei muscles from those of the lumbncales 
The former run dorsal to this hgament and the latter volamard 
On account of the dose relationship of the extensor tendon to 
the capsule the majority of tendon injuries at point extend 
mto the joint When these joints become infected, as frequently 
happens drainage should be established preferably through 
bilateral openmgs 

The tendons foimmg the extensor digitorum communis are 
attached to each other just above the metacarpophalangeal 
jomts by strong bands called junctur* tendmum This is the 
reason that it is difficult to extend any but the first finger alone 

There are no motor nerv es in the region of this injury 
consequently the repau" of the tendons and the head of the mela 
carpal, re forming the joint are the only problems If we can 
maintam this piece from the head of the metacarpal in position 
with the capsule and tendon sutured and provided ne can avoid 
subsequent infection, w e should get a return of normal function 

Operation. — The fragment from the head of the metacarpal 
ts first placed m posibon and held there by a suture through the 
capsule at its insertion w the neck. The large flap of capsule 
IS now turned back in normal position and sutured to its cut edge 
also aidmg m keeping the bone fragment in position The thin 
piece of bone from the base of the first phalanx is cut awaj 
and » part of the capsule sutured to cover the cut surface of the 
bone The aponeurosis over the distal fragment of the cut ten 
don IS no^ ^ distance so that by extending the 

finger a good end for suturing is obtained 




Fig 369— Incscd ■Round of hand baw cut through the bone and 
loint with n\ohfmtot of the extensor tendons of the fourth and fifth fingers 
Reconstruct on of jo nt and tendons 

»043 
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I am sutiinjig the end* accttratelj together b> u.ing two 
simple throjgh and through sutures and one long mattress suture 
of catgut \ iredium size chromic catgut is probabl) the best 
suture. The cut tendon^ to the httle linger and the intero-seoua 
muscIe are =utured in a cunflar manner 

All hemorrhage has no t cntireh slopped through ligation 
of se\eraj ^e.'«els The ubcutaneous tL>_ues are drawn to- 
gether o\er the tendon^ with line catsut and the =Lin li ■sutured 
with waxed linen without drainage In case^ where there maj 
'^tiU be a «=hght oozmg of blood a few «;trand> of ilLworm gut 
rna^ be left m the lower an ™le of the wound as a dram for twenti 
four hours 

The hand is put on an antrnor padded “plmt with the nngers 
m extension and earned m a hng Daili dre mgs are nece san 
for a few da\s until all danger of infection is oier 

Pas ne motion c'peciall\ lateral motion and ma^ge will 
be <^tarted at the end of a week. Actiie motion wDl Le tarted 
at the end of two weeks with limited moitment. increa_mg 
to full eicur ion onl\ bi the fourth week. The danger of too 
earl) use n, that the ends of the tendon ma) separate let if the 
fingers be too loa^ munobnized adhesions mai form There 
Is danger of lo-s of function in the metacarpophalangeal omts 
due to vasomotor and trophic changes with edema from long 
immobilization in extemion. \\ e therefore permit the use of 
the-^ jomts as much as jx) ibie from the beg inn i n g of treatment 
and encourage active motion and massage bj dailv removal of the 
‘plint. 

After history — The wound healed b\ pnmarv intention 
and the Utches were remov ed at the end of a week The epLnt 
was removed for dailv massage and left off at the end of tw-o 
weeks. There w as no evidence of antv lo Js m the jomt. Activ e 
motion is to be graduallj mcreased 
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Wesley Memorial Hospital 


breech presentation— management 

Summary Nephritis in pregnancy as an indication for emptying the uterus 
technic of extraction, importance of maintaining correct position of 
operator s hands while debt ering the baby s arms technic of pubiotomy, 
its advantages conditions under which it becomes the operation of choice 

Gentlemen I have the pleasure today of showing you two 
cases of breech presentation, with their management 

The first case ts Mrs G , of Indiana, Hi para, age thirty two, 
married eight years, one child hvmg no nuscamages She came 
to our service March 3 1919 She had her last period m July, 
the date being imcertaui About two weeks before she entered 
the hospital she noticed a puffiness all over the body, especially 
of the lower extremities She says that three weeks previous a 
urmalysis had been made and the urme pronounced normal, 
but ten days later an examination revealed albumm Her 
father and mother both died of nephntis She has been gettmg 
worse gradually 

In the hospital urmalysis showed normal aadity, albumm 
4 plus, many casts, both hyalme and granular, white blood cells 
numerous, specific gravity 1015 to 1018 

The blood showed a hemoglobin of 70 per cent , white blood 
count, 10 000, Wassermann negative, blood pressure, 180 and 98 
There was no cyanosis and no jaundice, but the face showed 
pallor and the body some weakness Thyroid small, eye grounds 
normal Teeth have some pyoixhea pockets at the gum margins, 
but no abscesses 

Exammatjon of the uterus revealed distmct heart tones 
and by measurements a pregnancy of approximately seven 
months 

The diagnosis was acute nephntis 

I04S 
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The uonua was placed oa a stnct milt diet wjUi the la- 
teatiaa of can>Tng her along from da> to da} and resortmg to 
mteifereaDe onlj if danger to her should demand it Ocr hcpc 
was that she would go to the eighth month smce at that tune 
the child would ha\Te a better chance of ‘urvnwL 

'The blood pressure did not iitipro\-e \nalj-si» of the unae 
toda} shows about the same condition as when she entered. Ihc 
patjent has felt £aul> well until \esteida}, when she began to 
complam of weakness and doud\ ^•won feehn^ sonre-riaf 
nervous about the pcKsible onset of eclampsia another ei 
amxoaboa was made of the abdomen which showed the cbUd 
m the sacro-nght antenor position, with measurements mdicatirtg 
a length of 4S cm. and heart tones of ISa It was deeded to 
induce labor 

This monung, therefore, at 9 o dock a \ oorhees hag 4 
which is Used frcquenU} m thia dime was introduced without 
anesthesia. Pams began at once and ha« continued regular!} 
The bag was expelled at 1 13 p jt. while the pains are con 
tmumg regular!} up to the present tune. Eaammaticia shows 
complete chacement of the cemx and complete dilatation of the 
os. Vnderetheranesthesia, therefore, we shall nowproceed with 

the extiactioa in order to a\-o d the exhaustion of a long labor 
The hand caters the muitiparotis ingma rather readil} T\ e 
rupture the membranes m passmg through them. V\ e «eize the 
antenor foot of the child and deirver slow!} to a\‘oid trauma to 
the mother and child The foot now appears foDoired b\ the 
tnee. \oa will observe that the foot seems unusuallv swollen. 

As the breech appears mecomum la discharged which i> of no 
Ejgnihcance m breech labors. The “econd foot comes down and 
the breech appears m the x'uli'a. e now place the thumbs of 
both hands on the sacrum, which »a wTaRied m a sterile towel 
with the fingers underneath and mahe traction slow!} down 
■srard and outward until the cord appears at the iiilia. Ordinar 
jjy we do not ha\e much difficult} in the extraction and rare!} 
an> dela} dunng this stage The arms, as a rule, furnish the aret 
and one of the most important comphcations. 'Thu. child t. 
jatier and we swing it through a long arc toward the side 
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to 'nhich the beUy pomts-m this case to the woman’s left 
side This thro^ss the postenor arm deep into the hollow ot 
the sacrum and makes it far more accessible and easy to deliver 
Agam,tvhdc keeping the left thumb on theaertebrx of the child 
the fingers of my left hand seue the child s left clbou and sweep 
the hand down over the face and chest to deh\crj This is an 
important maneu%er for if the elbow or arm is grasped by the 



Fg 3-0— Breech prescotation and extraction Delixtry of the posterior 
shoulder and arm ^ote position of thumb of left hand 

thumb and fingers together extraction may proceed m the wrong 
direction and result m a possible dislocation of the shoulder or 
fracture of the arm (Hg 370) The body of the babe is now earned 
through a long arc to the opposite side The right arm dehvers 
almost spontaneous!) and the head comes dotvn There is no 
obstruction as the head deh\ers and no tear The cord is not 
pulsating and a Pettit Clamp is therefore applied and the cord is 
se\crcd at once The child seems to be in shock m spite of the 
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Will do an episiotomy on the side opposite to the saw This will 
present delay m cxti'action and an uiuiecessaniy large tear, j[ 
tear there should be By putting it on the opposite side we 
reduce the danger of a laceration exteoclmg up to or into the 
pabiotomy wound m case this operation should be required 
The membranes iia\e ruptured and the breech has entered 
the pchis The hand now enters easily the artificiallj enlarged 



\agwia and finds the foot beside the breech The foot is pulled 
down I call attention especiallj to the bulk of this foot and leg 
This is manifestly a large child and hence before we proceed 
with the extraction v,e shall do a prchimnarj pubiotom> It 
js far better to do this now than to w ait for the necessrf> It is 
better both for the mother and for the habj Appl>ii)g the 
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handles we use an uj) andnlown nio\ ement of the blade, a\ oidmg 
as much as jxissiblt anj laceration of the soft tissues The saw 
goes quickly through the bone and an assistant on each side 
steadies the leg so as to prc\ ent undue sejiaration of the bones 
(fig 373) There is some hemorrhage as >ou note but it is 
not serious The assistant applies a sponge firmlj to the site 



Ftg 372 —The needte passes beh ntl the bone under the control of the index 
finger 

of the hemorrhage while we begin traction on the foot The 
breech comes down casUy and the body follows Next we de 
Incr the arms by the method >ou saw m the pre\aous case 
Note the position of the thumb (Fig nO) Howeter the pos 
tenor arm m this mstance is locked back of the neck and we are 
grateful for the additional room which the episiotomy and 



1030 


CJLAlOilS B REED 


vtU do ^n epuotom) on the side oppoate to the sav Thja wdl 
prevent deh} tn extraction and an unnecesi^anJ^ J^ge tear, if 
tear there ^boiOd he }}} putttiig if on the oppojte side we 
reduce the danger oi a faceration extending up to or into the 
piihiotoBi} xiooad in case this operation “diould be reijuircd. 
The membranci, have ruptured and the breech ha^ entered 
the pehn The hand now enters eaJli the artificuUv enlarged 



fig 3 1 — letroducuoo o* the Doderlein acedle 7 cm to the left ol Ujc 
mediaa Ime^ The needie wtjuld u»uall\ enter on the oppo»Jle Side »t pou.t 
UKUcated bj .irroir) when u-ed bt the nght hand 


\agina and tmH.. the foot beade tbi breech The foot is puDed 
do^ I attenUon e-peoallt to the bulh of this fool and leg 
Thb ts maiule-tlv a large child and hence before we pro«e<i 
■Kith ihe extraction we ball do a prelmunar} pubiotoiuj It 
far better to do tbn. now than to waft for the nece^^it) It i« 
better both for the recjtbtr and for the babv \ppl>ing the 
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handles we an up an 1 down mo\cment of the blade avoiding 
as muck as possible any laceration of the soft tissues The saw 
goes qmcklj thcough the bone an I an assistant on each side 
sfeadiea the leg so as to pre\tnt undue separation of the bones 
(Fig There is some hemorrhage as jou note but it is 

not serious The as-istant applies a sponge to the site 



F g 372 —The needle pas e$ beh nd he bone under the cent ol of he ndex 
linger 

of the hemorrhage >hiie we begin traction on the foot The 
breech comes do to casU> and the bod> follows Next we de- 
h\er the arms by tl e method you sav in the prenous case 
Nate the fwMfJjoD of tie lijwyi y.nff; Hbwe%er the pos 
tenor arm m this instance is locked back of the neck and we are 
grateful for the additional room which the episiotomy and 
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«ill do an epis,iofom> oa the side opposite to the saw This will 
preieat dclaj la extraction and an imnccessanij large tear if 
tear there should be putting it on the t^posiVe side we 
reduce the danger of a laceration extending up to or into tie 
pubiOlom> wound m ca<;e this operaUon should be regiurcd 
The membrane? haie ruptured and the breech has entered 
the peins The hand now enters easU> the artificialJ> enlarged 



J" g 3 1 — lotroduct oa of the Doderleut needle cm to the left of the 
Qicdun 1 ne fte needle -a-onld -asuallj enter on the oppos. te »de M po ot 
nd cated bj atrow) n hen used b\ the r ght hand 

\agma and 6nds the foot beside the breech The foot n, pulled 
do^ I call attenUon e-^peciallt to the bulk of this foot and leg 
This 13 roanifesUi a large child and hence before we proceed 
with the cxtracUon we shaU do a piehnunarj pubiotomx It 
is far better to do this now than to w ait for the necessit> It u 
better both for the mother and for the babj Appljing the 
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the length The tape shoe’s 52 25 cm , while the estimate, as 
jou remember, was 52 Head diameters biparietal, lOj cat , 
suboccipitobregmatic, 10| cm , bitemporal, 9^ cm The babe 
now goes to the nursery 

Note —The babe weighed 8^ pounds 
In this case I am confident we would have lost the child 
if dehvcry had been attempted before the pubiotomy was per 
formed 

The mother IVhile waiting for the placenta we inspect the 
result of the dehvery There is no tear vagmally The ends of 
the pubic bones arc separated to the width of 2 fingers, but the 
IS still covered ivith mucous membrane and submucous 
tissue We now repair our episiotoroy wound, bnnging skin to 
skin, muscle to muscle, and mucous membrane to mucous 
membrane The placenta appears in the midst of our work and 
IS properly received in a stenle ba^ The membranes follow 
We now finish the repair We place a couple of small sutures 
in the skm opening where the saw earner went through and clean 
up the patient With a pad m the vulva the back is carefully 
dned She is placed on dean linen and a broad adhesive stnp, 
at least 3 inches iwde is carried entuely around the pelvis 
between the trochanters and the crests of the iha The woman 
IS now taken to her room and put upon a fracture bed The 
after treatment presents no particular comphcations as a rule 
In twelve hours the patient may be turned on her side and on 
the third day she may mo\e herself 

This operation has many advantages over the more senous 
operation of cesarean section The mortahty for mother and 
babe is less The prostration afterward is not so serere It 
can be done or not done as may be deaded after the first stage of 
labor The mortahty in the case of the mother is about 2 per 
cent or \ ery nearly that of a normal labor, while that of the babe 
IS 4 per cent m selected cases with favorable conditions It is 
to be noted that the puerpenum is usually pyrexial, but rarely 
high This 15 probably due to the absorption from the wounds 
m the mucous membrane The late results are good Umon 
IS fibrous m most cases and leav es a permanent enlargement of 
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pubiott>D)\ pTO\Tde Ujth coiiiiderable difficult} the ann i» 
diJodged and &irung forward \\ e are careful a jaia as 3 <?« see 
to i.eep the thumb on the child s back, so it is practically iiDpoi»- 
«ible to gi\-e a fal< direcuon to the anus as they are brought 
doira. They axe not pulled down but wijied oytr the face and 

chfc-t 0/ the child Now inth the a latant roaLmg compresaioa 

on the head from abo\e I eitract. The dnld la placed a-tnde 
the left arm and tw 0 lingers 0/ the le/t hand are inicrted m the 
mouth to maintain deaion and yyath the ni-t and «ecoad bngcra 
of the right hand over the child * neck from behmd and acro» 
the '^houldera I make traction m the =o-called Smelhe \ eit 



y t, 3 t Tha effect of pubioiorin The (lotted line represemsthe il opcc 
tiiMMl fine of the pel\-i3 before di i^n of tbe teae 

maneuyer The head deli\ers The child a» you see is a 
icmale large and stron'^ “^be has met no senou. trauma m 
deli\er\ and therefore ones ai once and lustJy A- -oon a 
the child has cned the lunzv hay e obtained all poxibk blood and 
the cord can be cut The Pettit clamp Hfcich we ii>e m the^ 
cases has been Used for the litti't \ear« m this clinic with gr* at 
$aU.facUon We nnd it cUan and ea_y to xtenlxze It u ta.y 
to remoy-e and de\oid ol danger A 1 jicr cent volution oi 
sflyer nitrate is noyy dropiwd mto each eye \ tape with a 
number cone ponding to the one placed on the mother arm 
t, now pat on the child s yyrut for the pmpove of idenuiicaiion 
The child is measured and conurms the antepartum tumalc of 
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ptmupara, thirty five years old, and the babe lay m an ocopito- 
left antenor position, the pelvis was flat After complete dila* 
tation of the os the head beat against the pubic arch for four 
hours without engagement and the question of a cesarean 
operation or a pubiotomy was urgent The latter was deeded 
upon and performed The babe delivered safely and easily 
with forceps The same careful technic was observed which 
you ha% e seen before you today At the conclusion of the opera- 
tion no laceration of the soft parts intrapentoneahy was ob- 
served At the end of tivelve hours the woman was calhelenzcd 
and 30 ounces of urmc obtained Twenty four hours later the 
bladder began to leak through the vagina Exammatioa re- 
vealed a large openmg, irregular in shape, ahich kept the bladder 
entirely drained \Vhether this opening resulted from a tear 
dunng delivery which had been kept oeduded by swelling of the 
soft parts and by the packing or whether it was due to necrosis 
of the tissue by the pressure of the child's bead, we are unable 
to say At any rate, a vesicovaginal fistula formed for which 
an operation will be necessary It has been our experience that 
every pnnupara of thirty years of age or more m whom many 
pregnanaes are not possible, and even the one which we are at- 
tendmg which has been a long time awaited, will prefer almost 
any form of pelvic or tissue mutilation rather than take a chance 
on the loss of the child We agree with them m this, and find 
the pubiotomy a fairly beneficent operation for these cases It 
saves many children 

We do not feel that pubiotomy m any way competes with 
cesarean section It competes only with symphysiotomy, or 
the division of the pubic bones at the symphysis In this 
dime we feel that pubiotomy has been the safer It makes a 
dcaner wound and the wound heals with fewer compbcations 
and generally mth a permanent enlargement of the pelvis 
Furthermore, the danger to the bladder and urethra during 
operation is distmctly less The Sole advantage of sympbys- 
wtom-v IS that. A can he doc* wth a scalpel, no saw or needle 
earner being required 

As to the conditions for operation, we might say that the 
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the pelvic nog, so that subseqxient labors are not inlrequeatly 
nonnaL The gam m the true conjugate is about 0 7S cm-, 
but there is a general increase in all dimensions a Inch mates 
this diameter seem even larger The operation is regarded m 
this clinic as qiute ideal ioi pelves measunng oi'cr 7| cm and 
w all cases of spatial disproportion On the part of the pelvis 
or child -nbere cesarean section is not absolutely indicated In 
some cimics it is not unusual to do this operatioa and allow 
the woman to dehver spontaneously, but here we bplieve that 
the woman should he affowed to continue her labor until the 
soft parts have reached the manmum degree of expansion and 
then when the operation is performed the child may he extracted 
immediately As the operation increases the anteroposterior 
diameter by 0 75 Cm it is an ideal operation in cases nbere 
forceps have failed and where it is certam that a little more 
room will allow the head to pass Of course, m breech cases a 
delay of more than eight mmutes is not possible with safety to 
the child, and hence the desirability of having the saw m place 
before extraction is begum 

As to operations, the subcutaneous method has a facile 
technic, more satisfactory, at least in this clime, than the 
Bumm operation A mmor difficulty is met with occasionally 
m p?=^'^iTig the needle behind the pubic bone, hut this is obviated 
by passing the finger into the vagma where the end of the needle 
earner can be controlled The pnncipal danger of pubiotomy 
comes from the pronmity of the large veins that he m the base 
of the V' laHdpr The wounding of these veins results m the for 
of a large hematoma, which appears under the vaginal 
mucosa and may require digital compression or packing for 
a short time to sccu« hemostasis- Occasionally — rarely— «i 
traction tears take place m the vaginal wall up to and even 
through the pubiotomy wound Suppuration may follow 
Taclang seems to be all that is necessary m these cases and the 
results arc generally quite satisfactory Again, during ex 
traction teats may take pkee m the vaginal walls up to the 
vmthta. or bladder and even through them We had such an 
experience on the l9Ui of November lash The woman was a 
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prinupafa, thirty five jcars oJd, and the babe lay in an ocapto- 
left antenor position, the pelvis was flat After complete dila- 
tation of the os the head beat against the pubic arch for four 
hours without engagement and the quesUon of a cesarean 
operation or a pubiotomy was urgent The latter was deeded 
upon and performed The babe delivered safely and easily 
with forceps The same careful technic was observed wbich 
you have seen before you today At the conclusion of the opera 
tion no laceration of the soft parts intrapentoneally was ob- 
served, At the end of twelve hours the woman was cathetenzed 
and 30 ounces of unue obtained Twenty four hours later the 
bladder began to leak through the vagina Examination re 
vealed a large opemng irregular in shape, which kept the bladder 
entirely drained Whether this opening resulted from a teat 
during dehvery which bad been kept occluded by swellmg of the 
soft parts and by the packing or whether it was due to necrosis 
of the tissue by the pressure of the child’s head, we are unable 
to say At any rate a vesicovaginal fistula formed for which 
an operation will be necessary It has been our expenence that 
every piinupara of thirty years of age or more m whom many 
pregnanaes are not possible, and even the one which we are at- 
tending which has been a long time awaited, will prefer almost 
any form of pelvic of tissue mutilation rather than take a chance 
on the loss of the child We agree with them m this, and find 
the pubiotomy a fairly beneficent operation for these cases It 
saves many children 

We do not feel that pubiotomy m any way competes with 
cesarean section It competes only with symphysiotomy, or 
the division of the pubic bones at the symphysis In this 
dime we feel that pubiotomy has been the safer It makes a 
deaner wound and the wound heals with fewer comphcations 
and generally with a permanent enlargement of the pelvis 
Furthermore, the danger to the bladder and urethra durmg 
operation is distinctly less The sole advantage of Symphys- 
iotomy IS that It can be done with a scalpel, no saw or needle 
earner being required 

As to the conditions for operation, we might say that the 
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pelvis must be larger than 7^ on c. v that the rhflH should 
be li\mg and \aable and the soft parts distensible and good 
surgical en\-ironmcnt is prerequisite The indication for tht. 
operation is that it should be preliminary to extraction by 
breech or forceps when disproportion exists between the head 
and the pelvis To us it seems particularly mdicated also m such 
malpositions of the head as face, brow, or postenor panetal bone 
Note — ^Tbe patient walhed on the eighteenth day and I«ft 
the hospital on the twenty hist 




